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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of: Sanchez, et. al 

Serial No.: Based on PCT/ES97/00059 Filed March 12, 1997 

Group No.: 

Filed: Examiner: 

For: VECTORS BASED ON RECOMBINANT DEFECTIVE VIRAL 

GENOMES AND THEIR USE IN THE FORMULATION OF 
VACCINES. 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

PRELIMINARY AMENDMENT 

Prior to calculating the filing fee, please enter the following Preliminary Amendment. 

The Commissioner is hereby authorized to charge any additional fees required by this 
paper, including the enclosed documents, and during the entire pendency of this application 
and to credit any excess amounts paid to Deposit Account No. 01-1300, on behalf of 
American Cyanamid. This letter is submitted in triphcate for ease of use by PTO and 
specifically, the Deposit Account Branch. 
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Mailing Label Number EMI 652703 19US addressed to the Assistant Commissioner for Patents, Washington, D.C. 
20231, , 

^ Date f BrendaP. Smith 
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TN THE CLAIMS : 
Delete claims 1 - 45 and replace them with the following claims 46-64: 

46. An expression vector, comprising of antigens capable of inducing systemic and 
secretory immune responses against said infectious agents having tropism for mucoses, or 
antibodies which confer protection against said infectious agents, said antigens or 
antibodies being presented in the gastrointestinal and respiratory tracts of animals treated 
with a recombinant expression system comprising said expression vector, charaaerized 
by: 

(a) a defective viral genome derived from the porcine transmissible 
gastroenteritis virus (TGEV), or its corresponding complementary DNA 
(cDNA), comprising the TGEV replicase recognition signals located on end 3' 
and 5' and, at least, a promoter, and 

(b) at least, one DNA sequence coding for a product elected from the group 
consisting of: 

(i) an antigen capable of inducing a systemic and secretory response 
against an infectious agent having tropism for mucoses, and 

(ii) an antibody which confers protection against said infectious agent, 
said DNA sequence being operatively Knked to, at least, a promoter 
which is present in said defective viral genome derived from TGEV. 

47. The vector according to claim 46, wherein said defective viral genome derived 
from TGEV or its corresponding cDNA, further comprises the complete sequence coding 
for the TGEV replicase. 

48. The vector according to claim 46, comprising more than one DNA sequence, 
each one coding for a different antigen capable of inducing a systemic and secretory 
response against an infectious agent having tropism for mucoses. 

49. The vector according to claim 46, comprising more than one DNA sequence, 
each one coding for a different antibody that confers protection against an infectious 
agent having tropism for mucoses. 
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50. A recombinant expression system for expressing antigens capable of inducing 
systemic and secretory immune responses against infectious agents having tropism for 
mucoses, or_ antibodies which confer protection against said infectious agents, said 
antigens or antibodies being presented in the gastrointestinal and respiratory tracts of 
animals treated with said recombinant expression system, comprising: 

(a) an expression vector of antigens capable of inducing systemic and secretory 
immune responses against infectious agents having tropism for mucoses, or 
antibodies which confer protection against said infectious agents, and 

(b) a helper virus. 

51. The recombinant expression system according to claim 50, wherein said vector 
comprises more than one DNA sequence, each one coding for a different antigen capable 
of inducing a systemic and secretory response against an infectious agent having tropism 
for mucoses. 

52. The recombinant expression system according to claim 51, comprising different 
expression vectors, each one containing a different DNA sequence coding for a different 
antigen capable of inducing a systemic and secretory response against infectious agents 
having tropism for mucoses. 

53. The recombinant expression system according to claim 50, wherein said vector 
comprises more than one DNA sequence, each one coding for a different antibody which 
confers protection against an infectious agent having tropism for mucoses. 

54. The recombinant expression system according to claim 52, comprising different 
expression vectors according to claim 1, each one containing a different DNA sequence 
coding for a different antibody which confer protection against different infectious agents 
having tropism for mucoses. 

55. The recombinant expression system according to claim 50, wherein said helper 
virus provides the functional and structural proteins for the replication and encapsidation 
of the defective genome derived from TGEV. 
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56. The recombinant expression system according to claim 50, wherein said helper 
virus provides the functional and structural proteins for the encapsidation of the defective 
genome derived from TGEV. 

57. A vaccine for protecting animals against an infectious agent having tropism for 
mucoses, comprising 

(a) a suitable quantity of a recombinant expression system for expressing 
antigens capable of inducing systematic and secretory immune responses against 
infectious agents having tropism for mucoses, or antibodies which confer 
protection against said infectious agents, said antigens or antibodies being 
presented in the gastrointestinal and respiratory tracts of animals treated with 
said recombinant expression system, comprising: 

(i) an expression vector of antigens capable of inducing systemic and 
secretory immune responses against infectious agents having tropism for 
mucoses, or antibodies which confer protection against said infectious 
agents, and 

(ii) a helper virus, 

(b) with a pharmaceutically acceptable excipient. 

58. A vaccine according to claim 57, for protecting pigs against infectious agents 
having tropism for mucoses, comprising: 

(a) a recombinant expression system selected from the group consisting of: 

(i) a recombinant expression system comprising at least one expression 
vector containing at least one DNA sequence coding for an antigen of a 
porcine phathogen having tropism for mucoses; 

(ii) a recombinant expression system comprising an expression veaor 
containing more than one DNA sequence, each one coding for an 
antigen of a different porcine pathogen having tropism for mucoses; and 

(iii) a recombinant expression system comprising different expression 
vectors , each one containing at least a DNA sequence coding for an 
antigen of a porcine pathogen having tropism for mucoses; and 

(b) a porcine coronavirus as a helper virus. 
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59. A vaccine according to claim 58, wherein said porcine pathogen is selected from 
the group consisting of Actinobacillus suis, Actinobacillus pleuropneumoniae, 
Haemophilus parasuis, Porcine parvovirus, Leptospira, Escherichia coli, Erysipelothrix 
rhusiopathiae, Pasteurella Multocida, Bordetella bronchiseptica, Clostridium sp., 
Serpulina hyodysenteriae, Mycoplasma hyopneumoniae, porcine epidemic diarrhea virus 
(PEDV), porcine respiratory coronavirus, rotavirus, or against the pathogens causative of 
porcine reproductive and respiratory syndrome, Aujeszky's disease (pseudorabies), swine 
influenza or transmissible gastroenteritis and the etiologic agents of atrophic rhinitis and 
proliferative ileitis. 

60. A vaccine according to claim 57, for protecting dogs against canine infectious 
agents having tropism for mucoses, comprising: 

(a) a recombinant expression system selected from the group consisting of: 

(i) a recombinant expression system comprising at least one expression 
vector containing at least one DNA sequence coding for an antigen of a 
canine pathogen having tropism for mucoses; 

(ii) a recombinant expression system comprising an expression vector 
containing more than one DNA sequence, each one coding for an 
antigen of a different canine pathogen having tropism for mucoses; and 

(iii) a recombinant expression system comprising different expression 
vectors, each one containing at least DNA sequence coding for an 
antigen of a canine pathogen having tropism for mucoses; and 

(b) a helper virus selected from the group consisting of a canine coronavirus 
and a recombinant porcine coronavirus expressing the envelope protein which 
is recognized by the specified cell-surface receptors on canine target cells. 

61. A vaccine according to claim 60, wherein said canine pathogen is selected from 
the group consisting of: canine herpesviruses, canine adenovirus types 1 and 2, canine 
parvovirus types 1 and 2, canine reovirus, canine rotavirus, canine coronavirus, canine 
parainfluenza virus, canine influenza virus, rabies virus, retrovirus and canine 
calicivirus. 
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62. A vaccine according to claim 57, for proteaing cats against feline infectious 
agents having tropism for mucoses, comprising: 

(a) a recombinant expression system selected from the group consisting of: 

(i) a recombinant expression system comprising at least one expression 
vector containing at least one DNA sequence coding for an antigen of a 
feline pathogen having tropism for mucosas; 

(ii) a recombinant expression system comprising an expression vector 
containing more than one DNA sequence, each one coding for an 
antigen of a different feline pathogen having tropism for mucosas; and 

(iii) a recombinant expression system comprising different expression 
vectors, each one containing at least a DNA sequence coding for an 
antigen of a feline pathogen having tropism for mucoses; and 

(b) a helper virus selected from the group consisting of a feline coronavirus and 
a recombinant porcine coronavirus expressing the envelope protein which is 
recognized by the specific cell-surface receptors on feline target cells. 

63. A vaccine according to claim 62, wherein said feline pathogen is selected from 
the group consisting of feline calicivirus, feline immunodeficiency virus, feline 
herpesviruses, feHne panleukopenia virus, feline reovirus, feline coronavirus, feline 
infectious peritonitis virus, rabies virus, feline Chlamydia psittaci and feline leukemia 
virus, 

64. A vaccine according to claim 57, for proteaing pigs against porcine 
transmissible gastroenteritis virus TGEV), wherein the recombinant expression system 
comprises at least one expression vector containing at least a DNA sequence coding for 
the monoclonal antibody identified as 6A.C3 capable of neutralizing TGEV. 



REMARKS 

Applicants have amended the claims in order to more clearly define the invention. No 
new matter has been added. 
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This application is now ready for examination. Favorable treatment is respeafuUy 
solicited. 



Respectfully submitted, 



Milagros A. Cepeda 
Reg. No. 33, 365 

American Home Produas Corporation 
Patent Law Department 
One Campus Drive 
Parsippany, New Jersey 07054 
(201)683-2124 
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VECTORS BASED ON RECOMBINANTDE f ECTIVE VIRAL GENO MEa„ 
^ ANDTHEIR U§EIN THE FORMULATION OF VACCINES 



The vectors comprise a recombinant defective viral genome expressing at least one 
antigen suitable for the induction of systemic and secretory immune responses. The 
defective viral genome comprises the parental virus genome having viral replicase 
recognition signals located on ends 3' and 5' further comprising intemal deletions, and 
wherein said defective viral genome depends on a helper virus for its replication. These 
vectors are suitable for the forming of a recombinant system comprising (a) the aforesaid 
expression vector, and (b) a helper virus which supplies functional and structural proteins 
for the replication and encapsidation of the defective genome. This system is suitable for 
the manufacture of mono- and polyvalent vaccines against infectious agents of various 
animal species, especially pigs, dogs and cats. 

FIELD OF THE INVENTION 

This invention relates to a number of vectors based on recombinant defective virus 
genomes expressing antigens suitable for the induction of systemic and secretory 
immune responses for the prevention of infections in the mucosae, and to their use with 
vaccinal purposes together with a suitable helper virus. 

BACKGROUND OF THE INVENTION 

The attainment of recombinant proteins using expression vectors is a well-known 
fact. In general, prokaryotic and yeast expression systems are highly efficacious and easy 
to use, whereas the expression systems used containing superior eukaryotic cells present 
a number of drawbacks relative to low protein production levels and limitations in the host 
range. Of the existing expression systems for superior eukaryotic ceils, baculovirus-based 
vectore are the most efficacious in terms of protein production. However, they can only be 
used in insect cells that, as is known, glycosilate proteins differently from the way animal 
cells do. In addition, tiie construction of the recombinant vims takes place through a 
homologous recombination, which is a laborious technique, especially when numerous 
genetic variants have to be analyzed. 

On the other hand, vectors based on DMA viruses suitable for heterologous gene 
expression are known. However, the use of DMA-based vectors presents numerous 
drawbacks for. as they replicate in the nucleus of the host cell and can become integrated 
in the genome, they are therefore not reliable. On the contrary, the use of RNA-based 
vectors overcomes the drawbacks associated with the use of DNA viruses because, since 
they replicate not in the genome of the host cell but in the cytoplasm, replication takes 
place via RNA and not via DNA. and the possibilities of integration in the genome are very 
low, making the vectors &ased on these RNA viruses more reliable. 

Also well-known are defective interfering particles (Dl) containing the virion capsid 
and a defective genome, which are deletion subgenomic mutants mostly generated form 
infectious viral genomes by a replication en-or. In general, the temri "Di particle" refers to 
defective viruses lacking a region of the RNA or DNA genome, containing the proteins 
and antigens of the virus, requiring co-infection of the infectious parental virus (helper 
vims) for replication and which specifically interfere with the homologous helper vims, as 
they replicate at its expense [Huang and Baltimore, Nature, 226, 325-327 (1970)]. Dl 
genomes arise from genome reorganizations as a result of shifts of the RNA polymerase 
from one RNA template to another or from one segment of an RNA template to another 
segment of the same molecule. These Dl genomes, once they have been generated, self 
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amplify at the expense of the parental genome or the amplifying virus coding for the 
proteins involved in replication and encapsidation and which has to compete with 
defective genomes for such products. 

Dl particles have been obtained and characterized from some coronaviruses, such 
5 as the murine hepatitis virus (MHV), infectious bronchitis vims (IBV), and bovine 
coronavirus (BCV), although Dl particles derived from porcine transmissible 
gastroenteritis vinjs (TGEV) have not been described. One of the MHV natural Dl 
particles has been used as the basis for the development of an expression vector in 
which the exogenous gene is inserted under the control of an intemal promoter 
10 transcription sequence [Lin and Lai, J. ViroL, 6110-6118, Oct (1993)]. 

Generally, known heterologous gene expression vectors based on Dl part:icles 
have some drawbacks related with their species and target organ specificity and their 
limited capacity for cloning, that limit their possibilities of use, both in basic research and 
in research applied to the development of such vectors for therapeutical purposes, 
15 including vaccines. 

Consequently, there is still need of heterologous gene expression vectors that may 
successfully overcome the mentioned drawbacks. Specifically, it would be highly 
advantageous to have available some heterologous gene expression vectors with a high 
level of safety and cloning capacity and which could be designed so that their species 
So specificity and tropism might be easily controlled. 

The present invention provides a solution to the existing problem, comprising a 
m vector based on a recombinant defective viral genome expressing antigens suitable for 

f) the Induction of an immune response and for the prevention of infections caused by 

Ci different infectious agents in various animal species. The heterologous gene expression 

Q5 vectors (or DNA sequences) provided by this invention have a high level of safety, as well 
as high cloning capacity, and may be designed so that their species specificity and 
tropism may easily be controlled, making such vectors suitable for the fonnulation of 
5 vaccines capable of conferring protection against infections caused by the different 

infiectious agents in various animal species. 

Therefore, an object of the present invention is a vector based on a recombinant 
% defective viral genome expressing at least one antigen suitable for the induction of 

M immune response — specifically, a systemic and secretory immune response against 

infectious agents in various animal species—, or an antibody providing protection against 
an infectious agent provided with a high level of safety and cloning capacity, and which 
35 may be designed so that its species specificity and tropism may be easily controlled. 

The defective viral genome which serves as a basis for the construction of the said 
vector is also an additional objective of this invention. 

_ Another additional object of this invention is a recombinant expression system of 
heterologous proteins comprising (a) the vector described above and (b) a helper vims 
40 that will provide the proteins involved in the replication and encapsidation of the 
recombinant defective viral genome. 

Another additional objective of this invention is vaccines capable of inducing 
protection against infections caused by different infectious agents in various animal 
species, comprising the recombinant system described above, together with a 
45 phamnaceutically acceptable excipient. These vectors can be uni-, or multivalent, 
depending on whether the expression vectors present in the recombinant system express 
one, or more antigens capable of inducing an immune response against one, or more 



PM. 21.5*7 



3 



infectious agents, or one or more antibodies providing protection against one or more 
infectious agents. 

Other objects provided by this invention comprise a method for the immunization of 
animals, consisting of the administration of the said recombinant system or vaccine, as 
well as a method for the protection of newborn animals from infectious agents that infect 
the mentioned species. 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 shows the stnjcture of TGEV. The virion is a spherical particle consisting 
of a lipidic envelope in whose interior is a single-chain, positive-polarity RNA molecule of 
28.5 kilobases (kb). This RNA is associated to an N protein fonning the nucleocapsid. M 
and sM structural proteins are included In the membrane. Protein S groups itself into 
trimers, and is anchored on the extemal part of the envelope fomning the peplomers. 

Figure 2 shows the genomic organization of the four sequenced coronaviruses: 
MHV, IBV, HCV229E (human coronavirus 229E) and TGEV. The open reading frames 
coding for each protein are shown to scale. In each genome, the beginning of the RNAs 
expressing each vims is indicated with an an-ow. The number of messenger RNAs 
(mRNA) expressed by viruses MHV or TGEV may vary depending on the viral strain. In 
this outline, the TGEV an-ows correspond to the mRNAs expressed by strain THER-1. 
The mRNAs are 3'-coterminal and are numbered in decreasing size order. 

Figure 3 shows the expression of the TGEV genome, strain THER-1. The 
disposition of the open reading frames (ORF) in the genome is indicated: Pol, 
polymerase; S, sM, M and N, structural proteins; nsp 3a, 3b and 7, non-structural proteins 
(protein 3b is not produced with this vims). The genome is transcribed in an RNA of equal 
length but of negative polarity (-) that will serve as a template for the synthesis of the 7 
mRNAs (1 to 7). In each mRNA are represented the common sequence, leader, of the 5' 
end (square), the polyadenlne section at the 3' end and the zone which is translated in 
each one of them (thick lines). 

Figure 4 shows the evolution of the titer of TGEV THER-1 (A) and PURAG-mar 
1CC12 (B) isolates with the passage number at high multiplicity of infection (m.o.i.) in ST 
cells. 

Figure 5 shows the results of the electrophoretic analysis of the RNAs produced in 
ST cells infected with THER-1 virus passaged 46 times at high m.o.i. The passage 
number is indicated above each lane and the bars to the left indicate the position of the 
molecular weight markers (genomic RNA of the TGEV and GibcoBRL markers), 
expressed in kb. The bars to the right indicate the TGEV mRNAs and the defective 
interfering (Dl) RNAs. Nl, not infected. 

Figure 6 shows the results of the Northern-blot assay of the RNA_of ST cells 
infected with the THER-1 p35 vims. 

Figure 7 shows the results of the Northern-blot assay of the RNA proceeding from 
diluted passages of the THER-1-STp41 vims in ST cells. 

Figure 8 shows the effect of the cell line change on the propagation of defective 
RNAs A, B and C. Vims THER-1 -STp46 was passaged ten times undiluted in IPEC 
(Intestinal pig epithelium cells), and five times in PM (porcine macrophage) cells. Figures 
BA and SB: evolution of the vims titer with the number of the passage in IPEC and PM. 
respectively. Figure 8C: analysis of the RNA of ST cells infected with virus from passages 
1 and 10 in IPEC (by metabolic labeling with 32P| ), or of passages 1 and 5 in PM cells 
(by hybridization with one oligonucleotide complementary to the leading RNA). 
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Figure 9 shows the encapsidation of defective genomes A, B and C. Figure 9A 
shows an agarose gel stained with ethidium bromide, in which the RNA extracted from 
purified virions of passage 1 and passage 41 are analyzed by means of centrifugation 
through a 15% sucrose cushion (w/v). In the lane of passage 41, RNAs A, B and C can 
be observed, as well as the parental genome. The bars on the left indicate mobility 
markers in kb. Figure 9B shows the results of the analysis of the RNA of passage 41 
virions purified by centrifugation through sucrose cushions or continuous gradient, by 
Northem-blot assay with an oligonucleotide complementary to the leader RNA. 
Commercial GibcoBRL RNAs and RNA from passage 1 virions (lane a) were used as 
mari<ers. Lanes b and c, RNA extracted from virions sedimented through 31% and 15% 
sucrose cushions (w/v), respectively. Lanes d and e, RNA extracted from vims purified 
through a continuous sucrose cushion, fractions of 1.20 and 1.15 g/ml density, 
respectively. 

Figure 10 shows the strategy for the cloning of defective RNAs Dl-B and Dl-C. in 
which a schematic representation can be observed of the complementary DNA fragments 
(cDNA) obtained by RT-PCR. using as template genomic RNA of total length (A), Dl-B (B) 
and Dl-C (C). The dotted lines indicate absence of the anticipated fragment due to its 
large size. The defective RNAs were cloned into four overiapping fragments (a, b, c and 
d), represented by lines; the numbers below these lines indicate fragment size 
determined in agarose gels. The oligonucleotides used as primers and their polarity are 
indicated by means of arrows and numbers. Oligonucleotide sequence is shown in Table 
2. Striped or open boxes in (A) indicate the relative position of the viral genes: pol, 
polymerase; S. M and N. stmctural genes; 3a. 3b, sM and 7, small ORFs. The shaded 
thin boxes indicate the leader sequence. 

Figure 11 shows the results of the electrophoretic analysis of PGR products 
obtained in the amplification of defective RNAs. The RNA of purified virions THER-lpl or 
THER-1p41 was used as a template in an RT-PCR reaction with oligonucleotides 1 and 2 
(a). 3 and 4 (6), 5 and 6 (c), or 7 and 8 (cO, whose sequence and position in the parental 
genome is indicated in Table 2. The lane con-esponding to the RNA template of passage 
1 (parental genomic RNA) or of passage 41 (parental RNA, Dl-A, Dl-B and Dl-C), and the 
lane of DNA mobility mari<ers (M. GibcoBRL) are indicated in each case. The numbers in 
bold type indicate the size in kb of the amplification products specific for defective RNAs. 
RNAs B+C, RNAs B and C: purified bands in an experiment where the RNAs of THER-1 
STp41 vims were fractionated in gel. RNAs B and C migrate very close, and were cut as 
a single band. 

Figure 12 shows the complete RNA Dl-C cDNA sequence (see SEC. Dl No. 24) 
obtained by the sequencing of overiapping fragments of the a, b, c and d cloning. RNA 
Dl-C. has kept four discontinuous parental genome regions: I, II, III and IV. The flanking 
sites of these regions are indicated with an^ows. The translation of the three ORFs 
present in genome Dl-C is indicated: chimeric ORF of 6.7 kb resulting from the fusion of 
discontinuous regions I and II in phase; the mini-ORF of three amino acids preceding it in 
phase, and the ORF which initiates in the AUG of gene S. Highly homologous regions — 
with the proteic domains described for other coronaviruses as those responsible for the 
polymerase and helicase activities, and metal ion binding sites — appear shaded. 
CTAAAC transcription promoter sequences appear shaded. The overiapping area 
between ORFs la and lb (41 nucleotides) appears shaded, the slippery sequence of the 
ribosome appears underiined, and the ORFIa termination codon in a box. In positions 
637. 6397 and 6485 the specific changes with respect to the parental genome are 



indicated. The nucleotides present in the parental genome in these positions are 
indicated. 

Figure 13 shows a diagram of the RNA Dl-C structure. Total genomic length 
appears to the right of the boxes. RNA Dl-C contains four discontinuous TGEV genome 
regions (I, II, 111 and IV). These regions comprise 2.1 kb of the 5' end of the genome, 
almost complete ORF1b including the overlapping area between ORFs 1a and 1b. the 
initiation of gene S, incomplete ORF7 and untranslated region 3\ The letters and 
numbers above the parental genome box indicate viral genes. The numbers below the 
box indicate the position of the flanking nucleotides of the discontinuous regions in the 
parental genome, taking as reference the sequence of the TGEV PUR46-PAR isolate. In 
the box con-esponding to RNA Dl-C. the length of the four discontinuous regions is 
indicated in nucleotides. In the third box it is indicated the number of nucleotides derived 
from each viral gene, taking into account that ORFs la and lb overlap with each other 43 
nucleotides in the parental genome. The ORFs predicted in the computer analysis are 
indicated with arrows or an^owheads. Pnt, pseudoknot; Pol. polymerase; Mib, metal ion 
binding; He!, helicase; Cd, conserved domain. 

Figure 14 shows the stmcture of the RNA Dl-B. RNA DI-B contains three 
discontinuous regions (I. 11 and III) of the TGEV genome, comprising 2.1 kb of the 5' end 
of the genome, complete ORF1b including the overlapping area between ORFs la and 
lb, the initiation of gene S, the termination of 0RF7, and the untranslated region of 3* 
end. Letters and numbers over the parental genome box indicate viral genes. The 
numbers underneath the box indicate the position in the parental genome of the flanking 
nucleotides of the discontinuous regions, taking as reference the sequence of the TGEV 
PUR46-PAR isolate. Size heterogeneity of the deletion occurring between discontinuous 
regions II and III is responsible for the actual existence of a Dl-B genome population. In 
the second and third boxes are indicated the length in nucleotides of the three 
discontinuous regions for the largest and smallest sized genomes, respectively. In the 
third box it is indicated the number of nucleotides derived from each viral gene, taking into 
account that ORFs la and 1b overiap each other for 43 nucleotides In the parental 
genome. The ORFs predicted by the computer analysis are indicated with an-ows or 
arrowheads, Pnt. pseudoknot; Pol, polymerase; Mib. metal ion binding; Hel, helicase; Cd, 
conserved domain. 

Figure 15 shows the secondary and tertiary RNA stnjctures in the overiapping 
zone between ORFs la and 1b in the RNA Dl-C. (A) Structure predicted when 
considering the region closest to the fori<-like structure presenting complementarity to the 
nucleotides of the knot thus constituting the pseudoknot (nucleotides 2354 to 2358). The 
slippery sequence UUUAAAC is underiined, ORFIa temiination codon is indicated in tiie 
box. (B) Schematic representation of this pseudoknot, which involves two_ sequence 
complementarity sections (stems: S1 and S2). The slippery sequence is reperesented in 
a box. (C) An altemative model taking into account the sequence of nucleotide 2489 to 
2493 in the folding of the pseudoknot. This structure contains an additional 
complementarity sequence (stem) section, (D) Schematic representation of the 
pseudoknot. in which the three stems are mariced: SI, S2 and S3. 

Figure 16 shows the mapping of RNAs Dl by hybridization with oligonucleotides 
specific to the virus in Northem-blot assays. The RNA of THER-1-STp41 virus was 
fractionated in agarose gels until a clear separation of the parental genome RNAs and Dl 
A, B and C was obtained. The RNA was transferred to nylon filters which were hybridized 
with several oligonucleotides labeled with ^^Pj, hybridized with the parental genome (+), 



and hybridized (+) or not (-) with the defective genomes. The approximate localization of 
the sequences complementary to the oligonucleotides in the parental genome is indicated 
by arrows. Their exact sequence and position are indicated in Table 3. All the 
oligonucleotides hybridized with the parental genome and gave the expected results with 
RNAs B and C. 

Figure 17 shows an outline of the method for the obtainment of vaccinal viruses by 
transfection of infected cells with RNA DI-C. A prototype outline is illustrated with the 
construction that enabled the production of DI-C RNA by in vitro transcription, maintaining 
the 5* and 3' ends present in the original defective particle. The sequence of the T7 
promoter [PrT7]_and the sequence of the autocatalytic ribozyme of the hepatitis delta 
vims (HDV) [Rz HDV] were cloned flanking the DI-C RNA sequence. The position of the 
autocatalytic cleavage introduced by the ribozyme is mar1<ed above the sequence. The 
arrows indicate the positions of the internal transcription promoter sequences maintained 
in a natural form in the RNA DI-C. L, leader T70, 17 bacteriophage transcription 
termination signals. Virions encapsidating both the helper virus as well as the defective 
genomes in which the heterologous genes had been cloned were recovered, when the in 
vitro transcribed RNAs were transfected into ST cells infected with the con-esponding 
helper virus. 

Figure 18 shows a prototype outline of the construction that enabled the production 
of pDIA-6A.C3 by in vitro transcription, maintaining the 3' and 5' ends present in the 
original defective particle. The sequence of the bacteriophage T7 promoter [PrT7] and the 
presence of the autocatalytic ribozyme of the hepatitis delta viais (HDV) [RzHDV] were 
cloned flanking the cDNA sequence coding for an autoreplicative RNA. Plasmid pDlA- 
6A.C3 contains the gene coding for monoclonal antibody 6A.C3 which neutralizes TGEV 
[see Example 4]. The cloning of the heterologous gene was done after ORFIb. following 
the S gene initiation codon (AUG), and in reading phase with this gene (IGS: intergenic 
sequence; L: leader sequence; D: diversity region; J: joining region; VH: variable module 
of the immunoglobulin heavy chain; CH: constant module of the immunoglobulin heavy 
chain; VK: variable module of the immunoglobulin light chain; CK: constant module of the 
immunoglobulin light chain; polyA: polyA sequence; T70 : T7 transcription terminator]. 



DETAILED DESCRIPTION OF THE INVENTION 

This invention provides heterologous DNA expression vectors, based on 
recombinant defective viral genomes expressing, at least, an antigen suitable for the 
induction of immune response against various infectious agents of different aninial 
species, or an antibody affording protection against an infectious agent, provided with 
high safety and cloning capacity, and which may be designed so that their species 
specificity and tropism may be easily controlled. 

The term "infectious agent" in the sense in which it is used in this description 
includes any viral, bacterial or parasitic infectious agent that can infect an animal and 
cause a pathology. 

The tenn "animal species" includes animals of any species, usually mammalians, 
and swine, canine or feline in particular. 

In a specific realization of this invention, expression vectors are obtained based on 
recombinant defective viral genomes expressing antigens suitable for the induction of 
systemic and secretory immune responses, for the prevention of mucosal infections, 
designed to enable an easy control of species specificity and their tropism for the infection 
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of enteric or respiratory mucosae, which makes them quite adequate for the induction of 
mucosal and lactogenic immunity, of particular interest in the protection of newborn 
animals against infections of the intestinal tract. In another specific realization of this 
invention, an expression vector is provided based on a recombinant defective viral 
5 genome expressing, at least, one antibody which affords protection against an infectious 
agent. 

The expression vectors obtained by means of this invention comprise a defective 
viral genome derived from a virus, preferably, a virus with RNA genome and positive 
polarity, that maintains the 3' and 5' ends of the parental virus, has internal deletions and 
10 depends on a helper virus for its replication. Therefore, the invention provides, 
additionally, a defective virus genome comprising the genome of a parental virus having 
viral replicase recognition signals located at the 3' and 5' ends, comprising also intemal 
deletions, and in which the aforesaid defective viral genome depends on a helper virus 
supplying the functional and structural proteins for the replication and encapsidation of the 
15 recombinant defective viral genome. In a specific realization, the defective viral genome 
comprises, additionally, the complete sequence coding for the parental virus replicase. In 
this case, if so desired, the helper vims can provide only the stmctural proteins required 
for the encapsidation of the recombinant defective viral genome or, altematively, the 
functional and structural proteins for the replication and encapsidation of the recombinant 

D20 defective viral genome. When the virus from which the recombinant defective genome 
derives is a virus with RNA genome, the expression vector comprises the cDNA 

ft complementing the aforesaid defective RNA or a cDNA substantially complementing the 

ffi aforesaid defective RNA. 

pi The vectors provided by this invention have a high cloning capacity — at least 18 

£325 kb — which is the greatest cloning capacity described for a vector based on RNA 
y eukaryotic viruses. Additionally, these vectors have a high safety level because they (a) 

- are based on defective genomes, (b) comprise RNA genomes and do not use DNA as a 

0 replicative intemiediary, and c) are based on vimses growing in the cytoplasm of infected 

cells, all of which prevents the defective genome from recombining with the cefl 
^0 chromosome, 

f J In a specific realization of this invention, the obtainment of defective RNA genomes 

if derived from coronaviruses, in particular from TGEV, is described. These genomes have 

^ the additional advantage of a very low TGEV recombination frequency (<1 x 10^, which 

prevents the defective genome from recombining easily with the helper virus genome. 
35 However, even though this recombination might actually take place, an attenuated virus 

would be obtained since the invention contemplates the convenience of using the same 

attenuated virus both as helper virus as well as starting material for the obtainment of the 

defective genome. 

The defective genomes constituting the basis of such vectors can be obtained in 
40 different cell systems by means of undiluted serial passages of the virus from which they 
derive. The Dl particle generation frequency can vary much In different virus-cell systems; 
for this reason it is advisable to make the passages with different virus isolates in different 
cell lines with the aim of selecting the proper isolate and cell line. After a certain number 
of passages, the viruses are isolated and then used to analyze the intracellular RNAs 
45 produced in the infection with the purpose of observing the possible appearance of bands 
not corresponding to any viral mRNA, in which case, in order to analyze the nature of 
these new RNAs — subgenomic or defective — the undiluted serial passages with the 
parental virus are continued. After some passages, the evolution of the RNA pattem is 
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analyzed throughout the serial passages and, for this purpose, cells of the suitable 
cellular system are infected with viruses originating from different passages and the 
produced RNAs are analyzed by conventional techniques, for example, metabolic labeling 
with ^^Pi or hybridization with a suitable oligonucleotide. A detailed description of the 
obtainment and characterization of some defective RNAs derived from TGEV is made in 
Example 1 . 

With the defective RNAs it is possible to obtain the corresponding cDNA — 
complementing or substantially complementing — the aforesaid defective RNAs, by 
means of a, reverse transcriptase (RT) reaction and polymerase chain reaction (PGR) 
amplification, hereinafter RT-PCR. After this, it is possible to clone the cDNA in 
appropriate plasmids, for example Bluescript II, under the control of efficient promoters. 
The resulting plasmids contain the defective viral genome under the control of some 
regulatory elements, containing signals for the regulation and control of replication and for 
the initiation and termination of transcription and translation. Therefore, these plasmids 
can include polyA sequences, auto-catalytic cut sequences or for the recognition of 
restriction enzymes allowing the insertion of the heterologous DNA, and the 
conresponding regulation, control and temnination signals. 

The plasmids thus obtained, containing the defective genome, or the 
corresponding cDNA. can be manipulated by conventional genetic engineering 
techniques in order to clone with increased efficiency, at least, one heterologous DNA 
sequence coding for a specific activity, under the control of the promoter of a gene 
present in the defective genomes or any other promoter of the virus from which the 
defective genome or variant of these promoters derives, and of the regulatory sequences 
contained in the resulting expression vector. Example 2 describes the generation of 
expression vectors coding for antigens inducing protection against different viruses. 

The expression vectors obtained from this invention can express one or more 
activities, such as one or more antigens capable of inducing immune responses against 
different infectious agents, or one or more antibodies providing protection against one or 
more infectious agents. In one specific and preferred realization, these vectors e)q)ress at 
least one antigen capable of inducing a systemic immune response or mucosal immune 
response against different infectious agents that propagate in respiratory or enteric 
mucosae. In another specific and preferred realization, the said expression vectors 
express, at least, one gene coding for the heavy and light chains of an antibody of any 
isotype (for example: lgGi, IgA, etc.) that confers protection against an infectious agent 
In a specific case the antibody expressed is the monoclonal antibody identified as 6A.C3 
(see Example 4) which neutralizes TGEV. expressed with isotypes lgGi or IgA in which 
the constant part of the immunoglobulin is of porcine origin. 

_ In a specific realization of this invention. cloning_of the heterologous genes In a 
plasmid. containing one cDNA of a defective RNA derived from, was done after 0RF1b, 
following the S gene initiation codon (AUG), and in reading frame with this gene (Example 
2). Alternatively, the heterologous DNA sequences can be cloned in other areas of the 
genome, for example, in the zones con-esponding to ORFs 1, 2 or 3 of TGEV. From the 
resulting plasmids. RNAs were expressed using a suitable polymerase, with which 
appropriate cells — previously infected with an attenuated helper vims — were 
transfomned, enabling to recover virions containing the helper virus genome and other 
virions with defective genome (Figure 17). 

Altematively, this invention's expression vectors allow the expression of one or 
several genes using the strategy described above. To that end. one or several promoters 
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can be used, or a promoter and several internal ribosome entry sites (IRES) or, 
alternatively, several promoters and an internal ribosome entry site. 

This invention also provides a recombinant system to express heterologous 
proteins comprising (a) the vector described above and (b) a helper virus which facilitates 
5 the proteins involved in the replication and encapsidation of the recombinant defective 
viral genome. Therefore, a recombinant system for the expression of heterologous 
proteins is provided, based on recombinant defective viral genomes expressing protein 
with at least one specific activity, comprising: 

a) a recombinant vector containing a defective viral genome for which, in its case, 
10 a cDNA has been obtained, capable of being manipulated by means of conventional 

genetic engineering, containing the viral replrcase recognition signals located at the 3' and 
5' ends, comprising, additionally, intemal deletions, and at least one intemal DNA 
sequences coding for one activity, for example, an antigen capable of confemng systemic 
and mucosal immunity; or an antibody conferring protection against and infectious agent; 
15 and 

b) a helper vims providing the functional and structural proteins for the replication 
and encapsidation of the defective genome. 

Altematively, the aforesaid recombinant system for the expression of heterologous 
proteins comprises an expression vector, of the type described above, comprising the 
5 20 complete sequence coding for the parental virus replicase and a helper parental virus 
fj which provides structural proteins for the encapsidation of the defective genome and, 

fJSi optionally, the functional proteins (replicase) for the replication of the defective viral 

fr genome. 

Q These systems enable the expression, either of antigens capable of inducing an 

025 immune response or of antibodies that confer protection against infectious agents, for 
U which reason they are suitable to be used with vaccinal purposes and for protection 

^ against infections. 

O This Invention also provides vaccines capable of inducing protection against 

^ infections caused by various infectious agents in different animal species comprising (i) 

^::;30 the recombinant system described above, consisting of: (a) an expression vector based 
% on a defective viral genome in which the heterologous DNA sequence is cloned, and (b) 

the helper virus collaborating in the replication of the defective genome together with, 
optionally, (ii) a pharmaceutically acceptable excipient. The vaccines provided by this 
invention are, therefore, suitable for the conferring of immunity against various infectious 
35 agents affecting different animal species. 

To confer immunity", in the sense used in this description, should be understood 
to mean the starting in a receptor organism (animal to be treated), by the recombinant 
system as described above, of the suitable mechanisms, such as antigen-presenting 
cells, B and T lymphocytes, antibodies, substances potentiating cell immune response 
40 (interieukines, inferferons, etc.), cell necrosis factors and similar substances that produce 
protection in animals against Infections caused by pathogenic agents. 

The vaccines provided by this invention can be monovalent or multivalent, 
depending on whether the expression vectors present in the recombinant system express 
one or more antigens capable of inducing an immune response against one or more 
45 infectious agent. The expression vectors can be monovalent or polyvalent depending on 
whether they express one or more antibodies conferring protection against one or more 
infectious agent 
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Species specificity is controlled in such a way that the helper virus will express an 
envelope protein suitable for recognition by the cell receptors of the corresponding 
species. A specific group of vaccines obtained from this invention comprise as helper 
virus a coronavirus, preferably a porcine, canine or feline coronavirus. 

These vaccines are especially indicated against infectious agents that affect the 
porcine, canine and feline species, infecting the mucosae or using mucosae as the route 
of entrance. 

A specific realization of this invention provides monovalent vaccines capable of 
protecting pigs, dogs and cats against various porcine, canine and feline infectious 
agents, and tropism is controlled by expressing the S glycoprotein of a coronavirus. 

The monovalent vaccines against porcine infectious agents can contain an 
expression vector expressing an antigen selected from the group composed essentially of 
antigens of the following porcine pathogens: Actinobacillus pleuropneumoniae, 
Actinobacillus suis, Haemophilus parasuis, Porcine parvovirus. Leptospira, Escherichia 
coli, Erysipelothrix rhusiopathiae, Pasteurella multocida, Bordetella bronchiseptica, 
Clostridium sp., Serpulina hyodisenteriae, Mycoplasma hyopneumoniae, porcine 
epidemic diarrhea vims (PEDV), porcine respiratory coronavirus, rotavirus, or against the 
pathogens that cause porcine reproductive and respiratory syndrome, Aujeszk/s disease 
(pseudorabies), swine influenza, transmissible gastroenteritis and the etiologic agent of 
atrophic rhinitis and proliferative ileitis. 

The monovalent vaccines against canine infectious agents can contain an 
expression vector expressing an antigen selected from the group constituted essentially 
of antigens of the following canine pathogens: canine herpesviruses, canine adenovirus 
types 1 and 2, canine parvovirus types 1 and 2, canine reovirus, canine rotavims, canine 
coronavirus, canine parainfluenza virus, canine influenza virus, distemper virus, rabies 
virus, retrovirus and canine calicivirus. 

The monovalent vaccines against feline infectious agents can contain an 
expression vector expressing an antigen selected from the group constituted essentially 
of antigens of the following feline pathogens: feline calicivirus, feline immunodeficiency 
virus, feline herpesviruses, feline panleukopenia virus, feline reovirus, feline rotavirus, 
feline coronavirus, feline infectious peritonitis vims, rabies vims, feline Chlamydia psittaci, 
and feline leukemia vims. 

The vectors can express an antibody that confers protection against an infectious 
agent, for example, a porcine, canine or feline infectious agent, such as those described 
above. In a specific realization, some vectors were produced expressing the recombinant 
monoclonal antibody identified as 6A.C3 which neutralizes VGPT, 

The vaccines obtained from this invention are capable of protecting piglets by 
means of inducing lactogenic immunity, which is of special interest in the protection of 
neonatal piglets against infections of the intestinal tract. 

In general, the vaccines obtained from this invention can contain a quantity of 
antigen capable of introducing into the animal to be immunized a helper vims a titer of, at 
least, 10^ plaque fomning units (pfu). 

As excipient, a diluent such as physiological saline semm or other similar saline 
solutions may be used. Likewise, these vaccines can also contain an adjuvant like those 
commonly used in the formulation of vaccines: aqueous (aluminum hydroxide, QuilA, 
alumina gel suspensions and similar), or oily [based on mineral oils, glycerides and fatty 
acid by-products and their mixtures, for example, Marcol 52 (ESSO Espafiola S.A,), 
Simulsol 5100 (SEPIC) and Montanide 888 (SEPIC)]. 
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These vaccines can also contain cell response potentiator substances (CRP), i.e., 
T helper cell (Th^ and Tha) subpopulation potentiator substances, such as interieukin 1 
(IL-1), IL-2, IL-4, IL-5, IL-6, IL-12, g-IFN (gamma interferon), cell necrosis factor and 
similar substances that might, in theory, provoke cell immunity in vaccinated animals. 
These CRP substances could be used in vaccine fomnulations with aqueous or oily 
adjuvants. Other types of adjuvants that modulate and immunostimulate cell response 
can also be used, such as MDP (muramyl dipeptide), ISCOM (immune stimulant 
complex) or liposomes. 

This invention provides multivalent vaccines capable of preventing and protecting 
animals from different infections. These multivalent vaccines can be prepared from 
expression vectors in which the different sequences coding for the corresponding 
antigens have been inserted in the same recombinant vector, or by constructing 
independent recombinant vectors that will be mixed afterwards for their co-inoculation 
together with the helper vims. Therefore, these multivalent vaccines comprise a 
recombinant system in which the expression vector itself contains more than one DNA 
sequence coding for more than one infectious agent or, alternatively, the recombinant 
system used in the preparation of the vaccine can contain different expression vectors, 
each one of which expresses at least one different antigen. The actual limitation in this 
type of multivalent vaccines is that the mentioned expression vectors must express 
antigens of infectious agents of the same animal species and that the helper virus must 
be the suitable one for that particular species. Analogously, multivalent vaccines can be 
prepared that comprise multivalent vectors using sequences coding for antibodies that 
confer protection against infectious agents instead of sequences coding for the antigens. 
These vectors can contain a recombinant system comprising either an expression vector 
containing more than one DNA sequence coding for more than one antibody or different 
expression vectors expressing, each one of them, at least, one different antibody, 

A specific realization of this invention provides vaccines capable of protecting pigs, 
dogs and cats against various porcine, canine and feline infectious agents, respectively. 
To that end, the expression vectors contained in the recombinant system of the vaccine 
must express different antigens of the mentioned porcine, canine or feline pathogens. 

The vaccines of this invention can be presented in liquid or freeze-dried form and 
can be prepared by suspending the recombinant systems in the excipient. If the said 
systems are in freeze-dried fomri, the excipient itself can be the diluent. 

Altematively, the vaccines attained by means of this invention can be used in 
combination with other conventional vaccines, either as part of them or as diluent or 
freeze-drying fraction to be diluted with other, either conventional or recombinant, 
vaccines 

The vaccines provided by this invention can be administered to the animal via oral, 
nasal, subcutaneous, intrademnal. intraperitoneal or intramuscular routes, or by aerosol. 

The invention also provides a method for the immunization of animals, especially 
pigs, dogs and cats, against various infectious agents simultaneously — comprising the 
administration via oral, nasal, subcutaneous, intradermal, intraperitoneal or intramuscular 
routes, or by aerosol (or their combined forms) — of a vaccine containing an 
immunologically efficacious quantity of a recombinant system provided by the present 
invention. 

Additionally, the invention also provides a method for the protection of newborn 
animals against infectious agents that infect the said animals, consisting of the 
administration via oral, nasal, subcutaneous, intradermal, intraperitoneal and 
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intramuscular routes, or by aerosol (or their combined fomis), to mothers, before or during 
the period of gestation, or to their progeny, of a vaccine containing an immunologically 
efficacious quantity of a recombinant system provided by this invention. 

The invention is illustrated by means of the following examples that describe in 
detail the obtainment of defective viral genomes, their characterization, the construction of 
plasmids and their manipulation with the purpose of obtaining the expression vectors and 
the induction of neutralizing antibodies against different infectious agents of various 
species. 

EXAMPLE 1 

GENERATION OF DEFECTIVE PARTICLES DERIVED FROM TGEV 

1.1 Undiluted serial passages of TGEV strains at high multiplicity of infection 
(m.o.i.) 

In order to promote the generation of defective particles, or the imposition of those 
already exisiting in small proportion in the viral population, serial passages of different 
undiluted TGEV isolates were made in different cell systems. Because the frequency with 
which Dl particles are generated can vaiy much in different virus-cell systems, the 
passages were done with different TGEV isolates (THER-1 and PUR46-mar 1CC12) in 
ST (swine testis, swine testicle epithelial cells) cell lines. 

Strain THER-1 (transmissible gastroenteritis Helper Enteric and Respiratory 
coronavims, strain 1) is a mutant attenuated by 20 passages in ST cell cultures derived 
from the PUR46-MAD strain [Sanchez et al., Virology 174, 410^17 (1990)]. Strain 
PUR46-mar 1CC12 is also described by Sanchez et al (supra). 

Each TGEV strain was passaged undiluted 35 times in ST cells. The m.o.i. of the 
first passage in each one of the three cases was 100 pfu per celL The supematant of 
each passage was collected between 20 and 48 hours post infection (h.p.i.), upon 
observance of a clear cytopathic effect — nonnally when the said effect was affecting 
more than half of the cell monolayer— and half of the volume of this supematant was 
used in the infection of the next passage. Vims titer variation with passage number is 
shown in Figure 4. Viral titer ranged between two logarithmic units throughout the serial 
passages of each vims. In the case of strain THER-1 , the titer in passages 30 to 46 was 
lower than in the first thirty passages. 

The vimses that had been passaged 35 times in ST cells were used for the 
analysis of intracellular RNAs produced in the infection. The RNAs, metabolically labeled 
with ^^Pi between hours 6 and 9 post infection, were analyzed [Maniatis et al., Molecular 
cloning:-A Laboratory Manual, Cold Spring Harbor Laboratory, (1982)]. In THER-1 -p35 
infection (THER-1 strain vims passaged 35 times at high m.o.i.) three intense bands were 
observed which did not correspond to any viral mRNA. These bands were located 
between the genomic RNA and the S gene messenger (Figure 5). To analyze the nature 
of these new subgenomic RNAs, undiluted serial passages were continued with strain 
THER-1. After 46 passages, the evolution of the RNA pattem throughout the serial 
passages was analyzed. To that end, ST cells were infected with vims from various 
passages and the produced RNAs, metabolically labeled, were analyzed in a denaturing 
agarose gel (Figure 5). Whereas only genomic RNAs and subgenomic viral messengers 
were detected in the first passages, in passage 30 three new RNAs of 22, 10.6 and 9.7 
kb (RNAs A, B and C shown in Figure 5 as Dl-A, Dl-B and Dl-C, respectively) were 
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detected. These subgenomic RNAs remained in stable form throughout the following 15 
passages, interfering notably with genonnic RNA replication and the synthesis of the 
mRNAs of the helper virus (Figure 5, lanes 30 to 45). These results indicate that the three 
RNAs generated or amplified by the undiluted serial passages are stable and that at least 
one of them Is Interfering. 

1 .2 Characterization of subgenomic RNAs 

1.2.1 Analysis of the ends and intemal regions 

To determine if subgenomic RNAs A, B and C had the standard structure of a 
coronavirus defective RNA, and especially, If they preserved the 5' and 3' ends of the wild 
genome and that Its small size was due to intemal deletions, several hybridization assays 
were carried out with probes specific for the virus. To that end, the RNA from cells 
infected wth the THER-1-STp35 virus (THER-1 strain vimses, passaged 35 times in ST 
cells) was extracted and its hybridization was analyzed with specific viral probes in a 
Northern-blot assay (Maniatis et al., supra) using oligonucleotides complementary to the 
leader and the viral 3' end sequence. In each case, the RNA from cells infected with 
THER-1-p1 vims (strain THER-1 virus passaged once in ST cells) and from uninfected 
ST cells (Nl) (lanes 1 and 2 of each filter, respectively) were used as control. The 
oligonucleotides used as probes are complementary to the leader RNA (positions 66-91 
of the 5' end of the parental genome), to the untranslated region of the 3' end (nucleotides 
28524-28543 of the 5' end of the parental genome), and to structural genes M and N 
(positions 97-1 16 and 5-24 starting from the primer AUG of each gene, respectively). The 
bars on the right Indicate the positions of the viral mRNAs arid subgenomic RNAs A, B 
and C. 

As shown In Figure 6, the two oligonucleotides hybridized with all the parental virus 
mRNAs, and they also detected RNAs A, B and C, Indicating that these RNAs have gone 
through intemal deletions and maintained their ends. As an initial approadi to an analysis 
In regard to which genomic sequences were present in these RNAs, the RNA of Infected 
cells was hybridized with oligonucleotides complementary to the genes of structural viral 
proteins S, M and N. None of them hybridized with the defective RNAs, suggesting that 
the stmctural protein genes had been deleted. Thus, subgenomic RNAs A, B and C 
maintain the parental virus ends and have intemal deletions. 

1 .2.2 Prooaaation of RNAs A. B and C 

In order to verify that RNAs A, B and C are defective genomes, dependent on the 
parental vims for their propagation in culture, ST cells were Infected with virus THER-1- 
STp41 (THER-1 vims strain passaged 41 times in ST cells) at different m.o.i.: 10, 0.1, 
0.01 and 0.001 pfu/cell. The vims resulting from this passage, collected at 10 h.p.i., was 
titrated and amplified in a second passage in ST cells, which In turn was used to Infect 
new cells from which the cytoplasmic RNA was extracted (Maniatis et al., supra). The 
RNA was analyzed In a Northem-blot assay using an oligonucleotide complementary to 
the leader RNA. Flaure 7 shows the results obtained. The m.o.l. are indicated over each 
lane (10"^, 10'^, 10 and 10 pfu/cell). As negative control was included the RNA from an 
Infection of ST cells with THER-1 -p1 vims, which does not contain subgenomic RNAs, at 
m.o.i. of 10 pfu/cell (first lane). In the lane con-esponding to the infection with THER-1- 
STp41 vims at m.o.i. of 10 pfu/cell, positive control, the genomic RNAs (mRNA 1) are 
labeled, and so are defective RNAs A, B and C (represented as Dl-A, Dl-B, Dl-C) and the 
corresponding S gene (mRNA 2). 
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It is observed that when the m.o.i. of the first passage (the "bottleneck" in this 
experinnent, as the passages that follow are amplification passages) is 0.1 pfu/ceil or less, 
RNAs A, B and C are lost, in conditions in which the genomic RNA and the mRNA of the 
virus are detected in the expected proportions (Figure 7). The three defective RNAs are 

5 maintained when the m.o.i. is 10 pfu/cell. Because RNAs A, B and C are found in higher 
proportion than genomic RNA in the THER-1-p41 virus used in the infection, these results 
show that the replication or propagation of these RNAs requires that the cells be infected 
by defective virus and also by the helper virus. Thus, RNAs A, B and C require functions 
of the helpeir virus which are to be provided in trans. Therefore, RNAs A, B and C are 

10 defective genomes, depending on a helper vims for their propagation. 

1.2.3 In vitro generation, amplification, propagation and interference of PI RNA in another 
cell line 

In vitro generation, amplification, propagation and interference of RNA Dl are 
15 specific to the cell line, and for this reason the effect that a change of cell line might have 
on defective RNAs was studied. To that end, the THER-1-STp46 vims (THER-1 vims 
passaged 46 times at a high m.o.i. in ST cells) was subjected to a new series of undiluted 
passages, in intestinal porcine epithelial cells (IPEC) and porcine macrophages (PM). 
Figure 8 shows titer variation and passage number through 10 passages in IPEC (Figure 
O20 8A) and 5 passages in PM (Figure SB), \^ral yield in both cell lines was lower than what 
was obtained in ST cells, and the estimate is that there was a variation ranging between 
20 and 0.2 pfu/cell in the m.o.i, of each passage. 

The RNA produced in ST cells infected with THER-1 -STp46-IPECp1 (THER-I- 
n STp46 vims passaged one time in IPEC cells) and THER-1-STp46-IPECp10 (THER-1- 

1: 5 STp46 vims passaged 10 times in IPEC cells) was labeled with ^^Pi and analyzed in a 
denaturant agarose gel (Figure 8C), 

The RNA of ST cells infected with THER-1 -STp46-PMp1 vims (THER-1-STp46 
O vims passaged one time in PM cells) and THER-1 -STp46-PMp5 (THER-1-STp46 vims 

passaged 5 times in PM cells) was analyzed in a Northern-blot assay with an 
^ j; 0 oligonucleotide complementary to the leader RNA (Figure 8C). 

The results appear on Figure 8C, which shows that the three defective RNAs 
£ remained in the first passage in both cell lines, but only RNA A persisted throughout, at 

least, five passages in PM, and ten passages in IPEC. In both cases the positions of the 
RNAs con-esponding to the wild genome (1) are marked, RNAs A, B and C (DI-A, Dl-B 
5 and Di-C respectively) and mRNA 2 (protein S). In the lane corresponding to the THER-1 - 
STp46-PMp5 vims RNA, the position of genomic RNA is indicated — observed only when 
the exposition period of the autoradiograph was tenfold the period shown on Figure 8C. 

1 .3 Encapsidation of defective genomes 

. 0 In order to study whether defective RNAs have the capacity to encapsidate, a 

partial purification was done simultaneously on viruses THER-1-STp1 (THER-1 vims 
passaged one time in ST cells) and THER-1 -STp41 (THER-1 vims passaged 41 times in 
ST cells) by means of centrifugation through a 15% weight/volume (w/v) sucrose cushion. 
The RNA was extracted from the purified virions, and analyzed in agarose gel by means 
of ethidium bromide staining (Figure 9A). In passage 41 virions, RNAs A. B and C were 
detected with the same intensity as genomic RNA, indicating that the three defective 
RNAs encapsidate efficiently. 
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To determine if the defective genomes co-encapsidate with the complete genome, 
or if, on the contrary, they encapsidate independently, THER-1-STp41 virus was purified 
by centrifugation through sucrose cushions of varying densities, or through continuous 
sucrose gradients. The RNA of the purified virions in each case was analyzed in a 
Northern-blot assay with an oligonucleotide complementary to the leader RNA (Figure 
9B). When centrifugation was done through a sucrose cushion of 31% (w/v) (d = 1.19 
g/ml), only wild genome was detected in the sedimented virions. However, when a 
sucrose cushion of lower density, 15% (w/v) (d=1.11 g/ml), was used, the three defective 
RNAs werQ detected, in addition to the complete genome. In a continuous sucrose 
cushion (15-42%, w/v) it was possible to enrich the defective virions in the upper fractions 
of the gradient (density close to 1.15 g/ml), and the standard virions in the lower fractions 
(density close to 1.20 g/ml), as shown on lanes d and e of Figure 9B. The upper band in 
each lane corresponds to the wild type genomes and to defective genome A (Di-A), and 
the lower band corresponds to defective genomes B and C (Dl-B and Dl-C). These 
results indicate that RNAs A, B and C encapsidate efficiently, and that genomes Dl-B and 
Dl-C (10.6 and 9.7 kb) do so independently from the wild type genome, in defective 
virions that are lighter than standard virions. 



1.4 Cloning and sequencing of defective RNAs B and C. Determination of their 
primary structure. 

1.4.1 Synthesis of complementary DNA and amplification of RNAs B and C . 

The size of defective RNAs B and C had been estimated, based on their mobility in 
electrophoresis gels, in 10.6 and 9.7 kb, respectively. On account of their large size, it 
was not possible to amplify the defective RNAs in a single reverse transcriptase and 
polymerase chain reaction (RT-PCR) using primers complementary to genome ends. In 
order to overcome this limitation, the defective genomes were amplified in four 
independent reactions, using pairs of primers allowing four overiapping fragments to 
cover the total genome length in every case. These overiapping fragments were 
designated as a, b, c and d, an*anged from the 5' end to the 3' end (Figure 10). The 
THER-1-STp41 virus RNA extracted from purified virions was used as a template. This 
RNA contained the three defective RNAs A, B and C, in addition to the parental genome. 
As a control, an amplification of the genomic RNA of the THER-1 wild virus was carried 
out simultaneously. 

The sequence and position of the oligonucleotides used as primers in the RT-PCR 
reaction is indicated in Table 2. 

Table 2 

Characteristics of the oligonucleotides used as primers in the RT-PCR 

reactions 



ORF Position in the Restriction 
SEC. IP. No . Polarity Coronavirus RNA Dl-C*'* Site 

1 + Leader TGEV 15-41 

2 - ORFIaFIPV 1874-1887 

3'* + ORFIaTGEV 1524-1550 >Cbal 

4** - ORFIbTGEV 4365-4389 Xba! 
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8^' 
9 



7 



+ 



+ 



+ 



ORF1b HCV229E 
ORFIbTGEV 
ORFIbTGEV 
3' UTR TGEV 
ORFIbTGEV 



4097-4114 
7633-7650 
7633-7650 
9691-9707 
8251-8270 



Eco Rl 
EcoRI 



Spe l 



A restriction site in 5' has been included to facilitate its posterior cloning. 

The position of the oligonucleotide in the corresponding ORF is in relation to the sequence shown on 
Figure 12. 



The amplification by RT-PCR with primers 1 and 2, of the THER-1-STp41 virus 
RNA and the parental virus THER RNA gave rise to a dominant PGR product of 1.9 kb 
(Figure 11, fragment a). The minor bands observed in this reaction are due to unspecific 
hybridizations, as they appear in the two lanes. The same RT-PCR reaction was 
perfomied starting from an agarose fraction containing a poo! of Dl-B and Dl-C RNAs 
extracted from a purification with gel, with the same results. This indicates that fragment a 
is common to all RNA DIs. and corresponds to the 1.9 kb region of the 5* end of the wild 
TGEV genome. 

The amplification with oligonucleotides 3 and 4 gave rise to a unique PGR 2.8 kb 
product starting from the THER-1-STp41 vims RNA (Figure 11, fragment b). No PGR 
product was obtained from the THER-1 control virus RNA, as the size of the expected 
product was 12 kb. Based on these data, it can be deduced that at least one defective 
genome has one b fragment of 2.8 kb, and that the others have the same fragment or a 
larger one which is not detectable in PGR reactions due to Its large size. 

Oligonucleotides 5 and 6, separated by 4.6 kb in the parental genome, gave rise to 
two different products of 3.5 and 4.6 kb from the THER-1 -STp41 virus RNA (Figure 11, 
fragment c). The 4.6 kb product was also obtained from the wild virus RNA used as 
control. These results suggest that fragment c contains one deletion in at least one 
defective genome (probably in Dl-G, the most abundant defective genome) , giving rise to 
a 3.5 kb fragment by PGR. The 4.6 kb fragment derives from the parental genome 
present in the THER-1 -STp41 virus RNA population, and from those defective genomes 
that have maintained this region of the genome. 

The amplification by RT-PGR with primers 7 and 8 of the parental virus genomic 
RNA did not generate any bands (Figure 11, fragment cf), since the separation between 
these oligonucleotides is 9.5 kb in the complete genome (Figure 10), In contrast, two very 
intense bands of 1.9 and 2.1 kb were observed when the THER-1-STp41 virus RNA was 
used as template. These bands appear as a broad continuous band, corresponding to 
fragment d (Figure 11), probably because they co-migrate with a group of minor bands 
around the 1.9 kb band, preventing their resolution in gels. Heterogeneity has been 
observed in the size of cloning fragment d (see below). 

1 .4.2 Assigning amplification products fa. b. c and d) to the different defective RNAs. 

In order to assign the d fragments of sizes varying between 1.9 and 2.1 kb to the 
different defective genomes, the THER-1 -STp41 virus RNA, which had been used as a 
template, was fractioned in an agarose gel until a clear separation was achieved of the 
bands corresponding to the RNAs of the wild genome, Dl-A, Dl-B and Dl-G. The bands 
corresponding to each one of these four RNAs were cut independently and used as a 
template in the amplification reaction of RT-PGR with oligonucleotides 8 and 9. Starting 
from the purified genomic band RNA, no PGR product was obtained. From RNA Dl-B, a 
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predominant 1.9 kb PGR product was obtained, although less abundant DMAs were also 
obtained, of variable size close to 1.9 kb, which indicates a certain heterogeneity in this 
zone. The amplification of RNA Dl-C gave rise to a dominant 2.1 kb PGR product. These 
results allowed to assign the 1.9 kb fragment to the defective RNA B, and the 2.1 kb 
fragment to RNA Dl-C. 

Once the d fragments had been assigned, the 3.5 and 4.6 kb c fragments obtained 
with primers 5 and 6 were assigned to defective RNAs C and B, respectively, since the 
sum of fragments a to d resulting from this assignment coincided in each case with the 
sizes of RNAs B and C, estimated by mobility. 

Once the complete sequence of genomes B and G had been determined, 
fragment assignment was verified by amplifying each purified band RNA, using 
oligonucleotides flanking specific deletions. The assignment of the fragments was also 
confirmed by Northern-blot assay, using oligonucleotides mapping the Dl-B regions that 
were not present in Dl-C, and vice versa. 

1 .4.3 Cloning and sequencing the overiapping fragments a. c, and d 

The four overlapping DNA fragments a (1.9 kb), b (2.8 kb), c (3.5 kb) and d (2.1 

kb), complementary to RNA C. were cloned in Bluescript SK . At least two clones derived 
from independent RT-PCR reactions were sequenced. The sequence of the positions that 
did not coincide in the different clones (possibly enters of the Taq polymerase) were 
sequenced directly from the corresponding uncloned PGR products. Following this 
procedure, the RNA Dl-G consensus sequence was determined. An average of 1 en^or of 
Taq polymerase was obtained each copied 1 .2 kb. The complete sequence of the Dl-C 
genome is shown on Figure 12. 

The complete RNA DI-C sequence obtained this way was compared with the 
ORFs la and 1b sequence of the PUR46-PAR virus [Eleouet et al,, Virology 206, 817- 
822 (1995)], and with the sequence detennined in our laboratory for the other THER-1 
virus ORFs. In the complete RNA Dl-C sequence, 14 nucleotide differences were found in 
comparison with the sequence of strain PUR46-PAR. These positions were sequenced in 
strain THER-1, the parental virus of the defective genome, in order to define the specific 
changes of the genomic defective RNA Dl-C. The Dl-C RNA sequence only presented 
three nucleotide differences in comparison with the corresponding sequence of the 
parental virus, and one insertion in position 9189, which does not affect any ORF (Figure 
12). 

1 .4.4 Primary Dl-C and Dl-B genome structures . 

The sequence data indicated that the Dl-C genome was composed of four 
discontinuous parental genome regions~(Figure 13) comprising: a) the 2144 nucleotides 
of the 5' end of the genome; b) 4540 nucleotides corresponding to the region between 
positions 12195 and 16734 of the parental genome, which includes the overiapping area 
between ORFs la and lb. and approximately the 5' half of ORF lb; c) a region of 2531 
nucleotides corresponding to positions 17843-20372 of the wild genome, and which 
comprises the 3' half of ORFIb and the first 8 gene S nucleotides; and d) the 493 
nucleotides of the 3' end. 

The primary structure of the Dl-B genome was detennined by sequencing of 
cloned fragments a and b (common to genome DI-C), c (like the parental genome) and d 
(specific to genome Dl-B). Genome Dl-B is composed of three discontinuous regions of 
the genome (Figure 14): a) the 2144 nucleotides of the 5' end of the genome, common to 
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all Dl-B clones, and identical to region 1 of RNA Dl-C; b) a region variable in size, of 8178- 
8243 nucleotides corresponding to positions 12195-20369 to 20436 of the parental 
genome, and which includes the overlapping zone between the two ORFs of gene 1 , the 
complete ORFIb, and the first nucleotides of gene S; and c) nucleotides 278 to 303 of 
the 3' region of the genome. 

The clones constituting the population designated as genomes Dl-B differ in the 
size of the deletion that took place between regions II and III, which starts at the 
beginning of gene S (between nucleotides 6 and 73) and finishing at the end of gene 7 
(between nucleotides 195 and 233). 

The 5* end sequence of parental RNA THER-1 was determined by direct 
sequencing of the RNA, and is 5'-NCUUUUAAAG-3'. The nature of the first "N" nucleotide 
of the sequence has not been detemnined. So far, the sequence of the 5' end of three 
TGEV isolates. PUR46-PAR, PUR46-BRI and FS772/70, has been described [Eleouet et 
aL, supm; Page et al., Vims Genes 4, 289-301 (1990); Sethna et al., J. ViroL 65, 320-325 
(1991)] and they all differ in the first nucleotide. The sequence of the defective RNAs 
leader must be the same as that of the parental virus leader, in view of the interchange of 
leaders that takes place in a coronavirus infection [Makino et al., J. Virol. 57, 729-737 
(1986)]. 

The three defective RNAs contain poIyA, as they join themselves to oligo dT 
columns (results not shown). 

14.5 RNAs B and C keep the overlapping region between ORFs 1a and lb, which 
includes the motive responsible for the translocation (-1) of the ribosome 

In accordance vAth the sequences assigned to genomes Dl-C and Dl-B, it is 
possible to predict ORFs of 6370 and 10003 nucleotides, respectively, starting at 
nucleotide 315, counting from the 5' end of the genome. The RNA Dl-C ORF ends at the 
termination codon generated at the joint site of discontinuous regions II and III, where the 
internal deletion had taken place in ORF lb, at position 6685 of the Dl-C genome. The 
Dl-B genome ORF ends at the natural temnination codon of ORFIb. 

The two defective RNAs keep the overlapping zone between ORFs la and lb, 
which includes the sliding sequence and the tertiary structure motive pseudoknot, 
responsible for the translocation (-1) of the ribosome in this zone (Eleouet et aL, supra). 
Figure 15 shows the possible RNA secondary and tertiary stmctures in this zone. The 
stnjcture proposed by Eleouet et al. for the pseudoknot in this zone, is the one indicated 
in C and D; however, there are other possible structures (as indicated in A and B), 
although it is not know which is the correct one, 

A description has been made, indicating that the translocation occurs with an 
efficiency of 20% in TGEV (Eleouet et al., supra) and enables the continuous translation 
of gene 1 . The fact that RNAs Dl-B and Dl-C (and probably Dl-A RNA) keep this region of 
the parental genome suggests that it could be necessary for RNA replication or for 
genome propagation. 

There are two other small ORFs in defective genomes Dl-C and DI-B. One of 
them, previous to the long reading frame, codes for a peptide of three amino acids, which 
is also found in the wild type genome, whose function is unknown. The other ORF starts 
in both cases in the AUG of gene S, and codes for a peptide of 16 amino acids in Dl-C, 
and a peptide of variable size in Dl-B. It is unknown whether these ORFs are functional. 
The only two transcription promoter consensus sequences (CUAAAC) of the vims that 
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are kept are precisely those preceding gene 1 and gene S, in defective RNAs B and C. 
Tliese sequences are marked in Figure 12. 

Figure 16 shows the mapping of RNAs A, B and C by hybridization with 
oligonucleotides specific to the virus in Northern-blot assays. The THER-1-STp41 vims 
RNA was fractioned in agarose gels until a clear separation of the RNAs from the parental 
genome and Dl, A, B and C had been obtained. The RNA was transferred to nylon filters 
which hybridized with various oligonucleotides marked witii ^^Pj, hybridized with the 
parental genome (+), and hybridized (+) or not (-) with the defective genomes. The 
approximate locations of the sequences complementary to the oligonucleotides in the 
parental genome are shown mari<ed with arrows. Their exact sequence and position 
appear in Table 3. All the oligonucleotides hybridized with the parental genome, and the 
expected results with RNAs B and C were obtained. 

Table 3 



ON 


ID Sec. No. 


Polaritv 


Gene in TGEV 


Position in the 
qenome ' 


1 


10 




Leader 


66-91 


2 


11 


- 


ORF1a 


2151-2170 


3 


12 




ORFIa 


6121-6140 


4 


13 




ORFIa 


8684-8703 


5 


14 




ORFIa 


12261-12280 


6 


15 




GRF1b 


14148-14167 


7 


16 




0RF1b 


17363-17381 


8 


17 




ORFIb 


18792-18811 


9 


18 




gene S 


1055-1074 


10 


19 




gene S 


1980-1999 


11 


20 




gene S 


3600-3619 


12 


21 - 




gene M 


97-116 


13 


22 




gene N 


5-24 


14 


23 




UTR-3' 


28524-28543 



: The position in the genome is indicated as the number of bases starting from the 5' end of the wild 
type virus genome for oligonucleotides (ON) complementary to gene 1 (ORFIa and ORFIb) and the 
untranslated region of 3' end (3'-UTR); and from the first nucleotide of the primer ATG of the 
corresponding gene to nucleotide 5' of the ON in the case of primers mapping in genes S. M and N. 
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EXAMPLE 2 
GENERATION OF EXPRESSION VECTORS 

The cDNA coding for RNA Dl-C has been cloned in a Biuescript II plasmid, under 
the control of the phage T7 promoter. This cDNA includes polyA sequences, a hepatitis 
delta virus (HDV) ribozyme, and phage T7 termination signals. One of these plasmids, 
whose construction appears in Figure 17, has been denominated pDIC-1. These 
plasmids can be manipulated to clone in them heterologous genes under the control of 
the gene S promoter present in the defective genome, or another TGEV promoter, or a 
variant of them with increased efficiency. 

The cloning of these heterologous genes was done after ORF1b, following the S 
gene initiation codon (AUG), and in reading phase with this gene. 

From these cDNAs, RNAs were expressed using the phage T7 polymerase, with 
which ST cells that had been infected previously with the attenuated helper virus THER- 
1 were transformed, enabling to recover virions, containing the helper virus genome, 
and other virions, containing the corresponding defective genome. These viruses, 
freeze-dried in presence of 2% fetal calf serum, were used as vaccine for the induction 
of specific antibodies against agents that infect the gastrointestinal and respiratory 
tracts of pigs, dogs and rabbits. 

The tropism of the vectors was specifically targeted to the porcine, canine, or 
feline species, using the appropriate attenuated helper viruses. 



EXAMPLE 3 
INDUCTION OF NEUTRALIZING ANTIBODIES 

3.1 Induction of protection against porcine epidemic diarrhea coronavirus 
(PEDV) 

Pigs were immunized using a recombinant system consisting of helper virus 
(THER-1), and the pDIC-1 plasmid in which the PEDV glycoprotein S gene had been 
cloned. 

The immunizations were done by administering 10^ pfu per piglet, via oral route. 

Presence of neutralizing antibodies was assayed in the sera of animals 
vaccinated at 15, 30, 45 and 60 days post immunization; and presence of antibodies 
specific to PEDV was determined using a radio immuno-assay (RIA) (Maniatis et al., 
supra). 

With the sera collected on the 45th day post immunization, total protection was 
provided against infection by PEDV (strain SEG86-1) in 10-day-old piglets, when these 
sera had been pre-incubated with the virulent virus before oral administration. 

3.2 Induction of protection against canine coronavirus 

Dogs were immunized using a recombinant system consisting of helper virus 
(canine coronavirus strain Fort Dodge), and the pDIC-1 plasmid in which the canine 
coronavirus glycoprotein S gene had been cloned (strain Fort Dodge), 

The immunizations were done by administering 10^ pfu per dog via oral route. 
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Presence of neutralizing antibodies in the sera of the animals vaccinated at 15, 
30, 45 and 60 days post imnnunization was assayed, and presence of antibodies 
specific to canine coronavirus was deternnlned using RIA. 

With the sera collected on the 45th day post immunization, total protection was 
conferred against infection by canine coronavirus (strain Fort Dodge) in 10-day old 
puppies, when these sera were pre-incubated with the virulent virus before oral 
administration. 



3-3 Induction of protection against infections caused by the arterivlrus PRRSV 

Pigs were immunized using a recombinant system consisting of helper virus 
(THER-1), and pDIC-1 plasmid in which the arterivirus PRRSV 0RF3 and 0RF5 (strain 
Fort Dodge) had been cloned. 

The immunizations were done by administering 10 pfu per piglet, via oral route. 

Presence of neutralizing antibodies was analyzed in the sera of the animals 
vaccinated at 15, 30, 45 and 60 days post immunization, and presence of antibodies 
specific to PRRSV was determined by RIA. 

With the sera collected on the 45th day post immunization, total protection was 
provided against infection by PRRSV (strain Fort Dodge) in 10-day-old piglets, when 
these sera had been pre-incubated with the virulent virus before the administration via 
oral route. 



EXAMPLE 4 

GENERATION OF EXPRESSION VECTORS 

Following a procedure similar to the one described in Example 2, a cDNA coding 
for an selfreplicative RNA has been cloned in a Bluescript II plasmid, under the control 
of the phage T7 promoter. This cDNA includes polyA sequences, a ribozyme of 
hepatitis delta virus (HDV) and the phage T7 termination signals. One of these 
plasmids, whose construction is shown in Figure 18 has been denominated pDlA- 
6A.C3. This plasmid contains the gene coding for monoclonal antibody 6A.C3 which 
neutralizes TGEV. The characteristics of monoclonal antibody 6A,C3 and its 
construction are described In Dr. Joaquin Castilla Carrion's Doctoral Thesis, entitled 
"Construccidn de animales transgdnicos secretores de anticuerpos neutralizantes para 
coronavirus", Universidad Autonoma, Madrid, Faculty of Science, December 1996, 
pages 43-52, 65-79. 

The cloning of the heterologous gene was done after ORF lb, following the gene 
S initiation codon (AUG), and in reading frame with this gene. 

Starting from this cDNA, RNAs were expressed using phage T7 polymerase, with 
which were transformed ST cells previously infected with the attenuated helper virus 
THER-1, resulting in the recovery of virions containing the helper virus genome and 
other virions with the corresponding defective genome. These viruses, freeze-dried in 
the presence of 2% fetal calf serum can be used as vectors for the expression of the 
recombinant 6A.C3 monoclonal antibody. The tropism of the vectors was made 
specifically for the porcine species using the appropriate attenuated helper virus. 



P«l 215 97 



22 



5 

EXAMPLE 5 

EXPRESSION OF NEUTRALIZING ANTIBODIES 

10 

Pigs were immunized using a recombinant system constituted of helper virus 
(THER-1), and the pDIA-6A.C3 plasmid (Example 4) containing the sequence coding 
for recombinant monoclonal antibody 6A.C3 which neutralizes TGEV. 

The immunizations were done by administering 10^ pfu per piglet via oral route. 
15 Presence of neutralizing 6A.C3 antibodies was assayed in the serum of animals 

vaccinated at 15, 30, 45 and 60 days post immunization using an RIA [Maniatis et al, 
supra]. The recombinant antibodies had RIA titers higher than 10^ and are able to reduce 
the titer of the infectious virus more than 10"^ fold. 

20 

DEPOSIT OF MICROORGANISMS 

The plasmid denominated pDIC-1, introduced in a DH-5 bacterium derived from 
E. CO//. [DH5/pDIC-1], was deposited on 6th March 1996 at the European Collection of 
25 Animal Cell Cultures (ECACC), Porton Down, Salisbury, Wiltshire SP4 OJG, United 
Kingdom, with corresponding accession number P96030641. 

Additionally, the attenuated helper virus denominated THER-1 was deposited at 
ECACC on 6th March 1996, with corresponding accession number V96030642. 



23 

LIST OF SEQUENCES 

(1) GENERAL INFORMATION: 

(1) APPLICANT: 

(A) NAME: CYANAMID IBERICA, S.A. 

(B) ADDRESS: CRISTOBAL BORDIU, 35 

(C) CITY: MADRID 
(E COUNTRY: SPAIN 

(F) POSTAL CODE: 28003 
(G TELEPHONE: 34 1 663 91 21 
(H) TELEFAX: 34 1 663 94 01 
(11) TITLE OF THE INVENTION: 

VECTORS BASED ON RECOMBINANT DEFECTIVE VIRAL GENOMES AND 
THEIR USE IN THE FORMUU\TION OF VACCINES 
(iii) NUMBER OF SEQUENCES: 24 
(Iv) FORM READABLE BY COMPUTER: 

(A) MEDIUM: Diskette 

(B) COMPUTER: IBM PC-compatible 

(C) OPERATIVE SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentin Release #1.0, Version #1.30 (EPO) 

(2) INFORMATION ON IDENTIFIED SEQUENCE No. [ID. SEQ. No.]: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 1: 
GTGAGTGTAG CGTGGCTATA TCTCTTC 27 



?M tain 
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(2) INFORMATION ON IDENTIFIED SEQUENCE No.: 2: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 2 
CCGTTGTGGT GTCACATTAA C 2 1 



(2) INFORMATION ON IDENTIFIED SEQUENCE No.: 3: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 3 
GCCTCTAGAG GAGCTTTGTG GTTCACTTAC AC 32 
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(2) INFORMATION ON IDENTIFIED SEQUENCE No.: 4: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 
(Iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 4: 
GCTCTAGAGC GTTTGAATCA ACCCCCAAAA GC 32 



(2) INFORMATION ON IDENTIFIED SEQUENCE No.: 5: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 5: 
GGAATTCCGG GACTATCCTA AGTGTG 26 



(2) INFORMATION ON IDENTIFIED SEQUENCE No.: 6: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xl) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 6 
GGAATTCCAGCAATACTATTATCAA 25 



(2) INFORMATION ON IDENTIFIED SEQUENCE No.: 7: 
(!) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 7: 
TTGATAATAG TATTGCTGGC 20 



(2) INFORMATION ON IDENTIFIED SEQUENCE No.: 8: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 8: 
GGACTAGTAT CACTATCAAA AGG 23 



(2) INFORMATION ON IDENTIFIED SEQUENCE No.: 9: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 9: 
GATGGATGTT GTGGTGTGAG 20 
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(2) INFORMATION ON IDENTIFIED SEQUENCE No.: 10: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(il) TYPE OF MOLECULE: DNA 
(lii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE; ID. SEQ. No.: 10: 
CGAGTTGGTG TCCGAAGACA AAATCT 26 



(2) INFORMATION ON IDENTIFIED SEQUENCE No.: 11: 
(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 11: 
ATACGAGCAT CAATATCACC 20 



(2) INFORMATION ON IDENTIFIED SEQUENCE No.: 12: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 
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(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 12: 
AGAGTTGCCA CAGACTGCAG 20 



(2) INFORMATION ON IDENTIFIED SEQUENCE No.: 13: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 13: 
CAGCAGTTC AAAGTTACCC 20 



(2) INFORMATION ON IDENTIFIED SEQUENCE No. 14: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 



(D) TOPOLOGY: linear 
(ii) TYPE OF MOLECULE: DNA 
(ili) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 14: 
CCATTGTTAA GCCAACAACC 20 

2) INFORMATION ON IDENTIFIED SEQUENCE No. 15: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 15 
ATCACACTTA GGATAGTCCC 20 



2) INFORMATION ON IDENTIFIED SEQUENCE No. 16: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 
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(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 16 
GTCTAACAAT GTGCCAAGG 19 



2) INFORMATION ON IDENTIFIED SEQUENCE No. 17: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 17: 
GCCAGCAATA CTATTATCAA 20 



2) INFORMATION ON IDENTIFIED SEQUENCE No. 18: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 
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(lil) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 18: 
CACTGTGGCA CCCTTACCTG 20 



2) INFORMATION ON IDENTIFIED SEQUENCE No. 19: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(li) TYPE OF MOLECULE: DNA 
(ill) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 19: 
GTACACCCAC TATGTTGTCT 20 



2) INFORMATION ON IDENTIFIED SEQUENCE No. 20: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 
(iil) HYPOTHETICAL: NO 
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(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE; ID. SEQ. No.: 20 
TTGCGAGTGAAAACAAATGT 20 



2) INFORMATION ON IDENTIFIED SEQUENCE No. 21: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 21: 
CTCACAATCA GACGCTGTAC 20 



2) INFORMATION ON IDENTIFIED SEQUENCE No. 22: 
(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(ii) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 
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(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.; 22: 
GACACGTTGT CCCTGGTTGG 20 



2) INFORMATION ON IDENTIFIED SEQUENCE No. 23: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: monocatenary 

(D) TOPOLOGY: linear 

(il) TYPE OF MOLECULE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 23: 
ACATTTTAAA CAATCACTAG 20 
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2) INFORMATION ON IDENTIFIED SEQUENCE No. 24: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9714 base pairs 

(B) TYPE: nucleic acid 

(C) NO. OF CHAINS: bicatenary 

(D) TOPOLOGY: circular 

(ii) TYPE OF MOLECULE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Virus of transmissible gastroenteritis of pigs (TGEV) 

(B) STRAIN: THER-1 

(C) INDIVIDUAL ISOLATE: Dl-C 

(xi) DESCRIPTION OF THE SEQUENCE: ID. SEQ. No.: 24: 



IICTTTTJLUG TAAAGTGAGT GTAGCGTGGC TATATCTCTT aTTTACTTT AACTAGCCTT 60 

GTC-aAGATT TTGTCTTCGG ACACCIACTC GAACTAAACG AAATATTTGT CTTTCTATGA 120 

AAiaTAGAG GACAAGCGTT GATTATTTCC ATTCAGTTTG GCAATCACTC CTTGGAACGG 180 

GGTTGAGCGA ACGGTGCAGT AGGGTTCCGT CCaATTTCG TAAGTCGCCT AGTAGTAGCG 240 

AGTGCGGTTC CGCCCGTAa ACGTTGGGTA GACCGGGTTC CGTCCTGTGA TCTCCCTCC-C 300 

CC-GCCGCCAG GAGAATGAGT TCCAAACAAT TCAAGATCCT TGTTAATGAG GACTATCAAG 360 

TCUCGTC-CC TAGTCTTCCT ATTCGTGACG TGTTACAGGA AATTAAGTAC TGCTACCXHA 420 

ATGGATTTGA GGGaATGTT ITCGTACaG AATACTGTCG TGACCTAGTT GATTGCGATC 480 

GTAAGGATa aACGTCATT GGTGTTCTTG GTAACGGAGT AAGTGATCTT AAACCTGTTC 540 

TTCTTACCGA ACCXnXTCGTC ATGTTGOAG GCTTTATTGT TAGAGCTAAC TGCAATGGCG 600 

TTCTTGAGGA CTTTGACCTT AAAATTGCTC GQCTGraG AGGTGCCATA TATGTTGATC 660 

AATAQTGTG TGGTGCTGAT GGAAAACQG IXIATTC 720 

GTGATGAAGA CATQTTGAA TTTGAAGGAG AGGAGTACCA TTGCGCTTGG ACAACTGTGC 780 

GCGATGAGAA ACCGCTGAAT QGCAAACTC TCm 840 

TGGACATTCC TaTAAATTG CCAAACTGTG CTACTAGAa TGTAGCACn .CCAGTCAAAA 900 

AGAA<TOAA AATAGTTCTG TCT^ 960 
CCTTTATGGG iAATGGTGAC .TGTCTTAGCA AATGCrTTGA''aCTCT^ 1020 

aACTori? mi^^ ctagcg&^tt loso 

CTGGTCATCC'T^^ 1200 
CTGTTOTCi'-m GATGTTGAAG GTCra^ 1260 

. maGTTGA TGAGACTGTA TGCACCCCTG GTOTGAAGG CGAATTGAAC GACTTCATCA 1320 
AACCTGAGAG CAAATCACTA GTTGCATGCA GCGTTAAAAG ACaTTCATT ACTGGTGATA 1380 
TTGATGATGC TGTAaXGAT TGTATCATTA CAGGAAAATT GGATCTTAGT ACCAACCTTT 1440 
TTGGTAATGT TGGTCTATTA TTCAAGAAGA CTCaiGGH TGTACAAAAG TGTGGTCaC 1500 
TTTTTGTAGA CGCTTGGAAA GTAGTAGAGG AGCTTTGTGG TTaCTCAQ CTTAaTACA 1560 
AGCAAATTTA TGAAGTTGTA GCATCACTTT GaCTTCTGC TTTTACGATT GTAAACTACA 1620 
AGCCAACATT TGTGGTTCCA GACAATCGTG TTAAAGATCT TGTAGACAAG TGTGTGAAAG 1680 
TTCTTGTAAA AGaTTTGAT GTTTTTACXX: AGATTATaC AATAGCTGGT ATTGAGGCCA 1740 
AATGCTTTGT GCTTGGTGCT AAATACCTGT TGTTCAATAA TGCACTTGTC AAACTTGTa 1800 
GTGTTAAAAT CCTTGGCAAG AAGCAAAAGG GTCTTGAATG TGaTTCTTT GCTACTAGCT 1860 
TGGTTGGTGC AACTGTTAAT GTGACACCTA AAAGAACAGA GACTGCaCT ATCAGCTTGA 1920 
AOAGGTTGA TGATGTTGTA GQCCAGGAG AGGGTTATAT CGTCATTGTT GGTGATATdG 1980 
CTTTCTACAA GAGTGGTGAA TAmTTTCA TGATGiaAG TCCTAATTTT GTTCTTACTA 2040 
ACAATGTTTT TAAAGCAGTT AAAGTTCCAT CTTATGACAT CGTTTATGAT GTTGATAATG 2100 



^7 



ATACCJLLUG CAAAATGATT GCAAAACTTG GTTaTCATT TGAACAAATA CC.UCTGGCA 2160 
CACAAGATCC AATTCGGTTC TGTATOAAA ATGAAGTTTG TGTTGTCTGT GGTTGTTGGC 2220 
TTAACAATGG TTGCATGTGC GATCGTACTT CTATGaCAG TTTTACTGTT GATCAAAGTT 2280 
ATTTAAACGA GTGCGGGGTT CTAGTGCAGC TCGACTAGAA CCCTGCAATG GTACTGATCC 2340 
AGACCATGTT AGTAGAGCTT TTGAQTCTA CAACAAAGAT GTTGCGTGTA TTGGTAAATT 2400 
CCTTAAGACG AATTGTTCAA GATTTAGGAA TTTGGACAAA QTGATGCCT ACTACATTGT 2460 
CAAACGTTGT ACAAAGACCG TTATGGACCA TGAGCAAGTC TGmTAACG ATCTTAAAGA 2520 
TTCTGGTGCT GTTGaGAGC ATGACTTCTT CACATATAAA GAGGGTAGAT GTGAGTTCGG 2580 
TAATGTTGCA CGTAGGAATC TTACAAAGTA QCAATGATG GATCTTTGTT ACGCTATCAG 2640 
AAATTTTGAT GAAAAGAACT GTGAAGTTCT CAAAGAAATA CTCGTGACAG TAGGTGCTTG 2700 
QCTGAAGAA riOTTGAAA ATAAAGATTG GTTTGATCCA GTTGAAAATG AAGCCATAQ 2760 
TGAAGTTTAT GCAAAACTTG GACCaTTGT AGCCAATGCT ATGCTTAAAT GTGTTGCTTT 2820 
TTGCGATGCG ATAGTGGAAA AAGGCTATAT AGGTGTTATA ACACTTGACA ACCAAGATCT'-2880 
TAATGGCAAT TTCTACGATT ICGCCGkm CGTGAAGACT GCTCCGGGTT TTGGTTGCGC 2940 
TOTGHACA TaTATTAT^ 

GTCTCmAC TTTG5fGAAM: CTG^ . 




^^^^rm ... . , 
.^:,?;TAAAGTTCai^iTTGAT(^ 



:"IGGTATAGTATGGAATCrTGi^ _„ „ 

•'"'T^^r:?>>7:it wsm$m^^^fMw¥i^"' ^ 

TCWAGATO GTQCAGATC CAACAGTTCrf ^ 

GCGTACTGTC TGTTTCTCCA TTGCAGCTTT* GaMcTGGT' ATTAQTATC AGAQGTAAA 3480 



ACaGGTaC TTTAACAAGG ATTTCTACGA TTTQIAAa GAGCGTGGAT TCTTTGAAGA 3540 
GGGATCTGAG TTAAQTTAA AACATTTTTT CTTTGaCAG GGTGGTGAAG CTGCTATGAC 3600 
AGACTTCAAT TATTATCGCT ACAATAGAGT CACAGTACTT GATATTTGCC AAGCTCAATT 3660 
TGTTTACAAA ATAGTTGGa AGTATTTTGA ATGTTATGAC GGTGGGTGa TTAATGCTCG 3720 
TGAAGTTGTT GTTACAAACT ATGACAAGAG TGCTGGCTAT CCTTTGAAa AATTTGGTAA 3780 
AGCTAGACTT TACTACGAAA CTCTTTQTA TGAAGAGQG GATGCACTTT TTGCTTTAAC 3840 
AAAQGAAAT GTTTTACCa CAATGACTCA AATGAATTTG AAATACGCTA TTTCTGGTAA 3900 
GGCAAGAGCT CGTAaGTAG GAGGAGTTTC ACTTCTTTCT ACCATGACTA CGAGACAATA 3960 
TCATCAGAAG aTTTGAAGT CAATTGCTGC AACACGCAAT GCTACTGTGG TaTTGGTTC 4020 
AACCAAGTTT TATGGTGGTT GGGACAATAT GCTTAAAAAT TTAATGCGTG ATGTTGATXA 4080 
TGGTTGTTTG ATGGGATGGG ACTATCCTAA GTGTGACCGT GCTTTACCTA ATATGATTAG 4140 
AATGGCTTCT GCCATGATAT TAGGTTCTAA GCATGTTGGT TGTTGTACAC ATAATGATAG 4200 



::TCTACCGC CICTCC\ATG AGTTAGCTCA AGTACTCACA GAAGTTGTGC ATTGCACAGG 4260 
TGGTTTTTAT TTTAAACCTG GTGGTACAAC TAGCGGTGAT GGTACTACAG CATATGCTA^ 4320 
CTCTC-CTTTT A.iCATCTTTC AAGCTGTTTC TGCTAATGTT AATAAGCTTT TGGGGGTTGA 4380 
IICAAACC-a TGTIACAACG TTACAGTAAA ATCCATACAA CGTAAAATTT ACGATAATTG 4440 
ITATCGTAGT AGCAGCATTG ATGAAGAATT TGTTGnGAG TACTTTAGTT ATTTGAGAAA 4500 
ACACTTTTCT ATGATGATTT TATCTGATGA TGGAGTTGTG TGCTACAACA AAGATTATGC 4560 
C-GATTTAGGT TATGTAGCTG ACATT.UTGC TTTTAIAGCA ACACTTTATT ACCAGAATAA 4620 
CGTCTTTATG TCCACTTCTA AGTGTTGC-GT AGAACCAGAT CTTAGTGTTG GACCACATGA 4680 
ATTTTGTTCA CAC-CATACAT TGCAGATTGT TGGGCCTGAT GGAGACTACT ATCTTCCCTA 4740 
ICCAGACCCG TCCAGAATTT TGTCAGCTGG TGTGTTTGTT GATGACATAG TTAAAACAGA 4800 
CAATGTTATT ATGTTAGAAC GTTACGTGTC ATTC-GCTATT GACGCATACC CGCTCACAAA 4860 
ACACCaiAG CCTGCTTATC AJUIAAGTGTT TTACACTCTA CTAGATTGGG TTAAACATCT 4920 
ACAGAAAAAT TTGAATGCAG GTGTTaTGA TTCGTTTTCA GTGACAATGT TAGAGGAAGG 4980 
ICAAGATAAG TTCTC-GAGTG AAGAGTTTTA CGaAGCCTC TATGAAAAGT CCACTGTCTT 5040 
GCAAGaGCA GC-CATGTGTG TAGTATGTGG TTCGCAAAa GTACTTCGTT GTGGAGACTG 5100 
TCTTAGGAGA CaCTTTTAT GCACGAAATG TGCTTACGAC aTGTTATGG GAACAAAGCA 5160 
TAAATTCATT ATGTCTATa CACQTATGT GTGTAGTTTT AATGGTTGTA ATGTCAATGA 5220 
TGTTACAAAG TTGTTTTTAG GTGGTCTTAG TTATTATTGT ATGAACCACA AACCACAGTT 5280 
GTQTTCCQ CTCTGTGCTA ATGGCAACGT TTTTGGTCTA TATAAAAGTA GTGQGTCGG 5340 
CTCAGAGGCT GTTGAAGAn TCAACAAAa TGaGTTTCT GACTGGACTA ATGTAGAAGA 5400 
::ACAAACTT GCTAACAATG TCAAGGAATC TCTGAAAATT TTCGCTGCTG AAACTGTGAA 5460 
AGCTAAGGAG GAGTCTGTTA AATCTGAATA TGCTTATGCT GTATTAAAGG AGGTTATCGG 5520 
CCCTAAGGAA ATTGTACTCC AATGGGAAGC TTCTAAGACT AAGCCTCCAC TTAAQGAAA 5580 
TTCAGTTTTC ACGTGTTTTC AGATAAGTAA GGATACTAAA ATTCAATTAG GTGAATTTGT 5640 
GTTTGAGCAA TCTGAGTACG GTAGTGATTC TGTTTATTAC AAGAGCACGA GTACTTACAA 5700 
ATTGACACCA C-GTATGATTT TTGTGTTGAC TTCTCATAAT GTGAGTCCTC TTAAAGCTCC 5760 
A.\TTTTAGTC AACOAGAAA AGTACAATAC aTATCTAAG CTaATCCTG TCTTTAATAT 5820 
AC-CGGAGGCC TATLATACAC TGGTTCCTTA CTACCAAATG ATAGGTAAGC AAAAATTTAC 5880 
AACTATCCAA GGTCCTCCTG GTAGCGGTAA ATCTCATTGT GTTATAGGTT TGGGTTTGTA 5940 
TTACCCTCAG GCGAGAATAG TCTACACTGC ATGTTCTCAT GCGGaCTAG ACGCTTTATG 6000 
TGAAAAAGQ GCCAAAAACT TCAATGTTGA TAGATGTTCA AGGATAATAC CTCAAAGAAT 6060 
CAGAGTTGAT TGTTACACAG GCTTTAAGCC TAATAACACC AATGCGCAGT ACTTGTTTTG 6120 
TACTGTTAAT CaCTACCAG AAGC.UGTTG TGACATTGTT GTAGTTGATG AGGTCTCTAT 6180 
GTGTAaAAT TATGATCTTA aGTCATAAA TAGCCGACTG AGTTACAAAC ATATTGTTTA 6240 
TGTTGGAGAC CCACAGCAGC TACCAGCTCC TAGAAaTTG ATTAATAAGG GTGTACTTCA 6300 



.-.CCGCAC-r-AT lACA^iTCTTG TAACCAAAAG AATGTGCACA aAGGACCTG ATGTCTTTTI 6360 
GCATAAAIGI TACAGGTGCC CACaGAAlT TGTTAAAACA GTCTCTGCAC TTGTTTATGA 6420 
lUTllATIT GTACCTGTCA ACCCAGAAIC lAAGCAGTGC nCAAAATGT TTGTAAAAGG 6480 
TCAGATTCAG ATTGAGTCTA AaCTTCTAT AA^CAACAAG CAACTAGAGG TTGTCAAC-C^ 6540 
CTTTTTAC-CA CATAATCCAA AATGGCGTAA AGCTGTTTTC ATCTCACCCT ATAATAGTCA 6600 
A^J^TTATGH C-CTCC-GCGTC TTCTTC-GnT GCAAACC-CAA ACTGTGGATT CCGCTCAGC-G 6660 
TAGTGAGTAT GATTACGTCA TCTAGCTGa CTGAAGATTT TTAATCCTGC TGCAAHCAC 6720 
GATGTGGGTA ATCCAAAAGG CATCCGTTGT C-CTACAACAC CAATACCATG GTTTTGTTAT 6780 
GATCGTGATC CTATTAITAA CAATGTTAGA TGTCTGGATT ATGACTATAT GGTAaTGGT 6840 
CAAATGAATG GTCTTATGTT ATTTTGGAAC TGTAATGTAG ACATGTACCC AGAGTTTTCA 6900 
ATTGTTTGTA GATTTGATAC TCGCAaCGC TCTAAATTGT CTTTAGAAGG TTGTAATGGT 6960 
C-GTGCATTGT ATGTTAATAA CCATGCTTTC CACAaCCAG CTTATGATAG AAGAGCITFT 7020 
GCTAAGCTTA AACCTATGCC ATTCTTTTAC TATGATGATA GTAATTGTGA ACTTGTTGAT 7080 
GGGCAACCTA ATTATGTACC ACTTAAGTCA AATGTTTC-CA TAACAAAATG CAACATTGGT 7140 
C-GTGCTGTa C^AAGAAGa TGCTGaCTT TACAGAGCGT ATGTTGAGGA TTACAAaTT 7200 
TTTATGCAGG CTGGTTTTAC AATATGGTGT CCTCAAAACT TTGACACCTA TATGCTTTC-G 7260 
CATGGTTTTG HAATAGCAA AGCACTTCAG AGTCTAGAAA ATGTGGCTTT TAATGTCGTT 7320 
AAGAAAGGTG CCTTCACCGG TTTAAAAGGT GAOTACCAA CTGCTGTTAT TGCTGACAAA 7380 
ATAATGGTAA GAGATGGACC TACTGACAAA" TGTATTTTTA CAAATAAGAC TAGTTTACCT 7440 
ACAAATGTAG CTTTTGAGn ATATGCAAAA CGCAAACTTG GACTCAaCC TCaiTAAa 7500 
ATACTTAGGA AmAGGTGT TGTCGCAACA TATAAGTTTG TGTTGTGGGA TTATGAAGCT 7560 
GAACGTCCTT TCTCAAATTT CACTAAGCAA GTGTGTTCCT ACACTGATCT TGATAGTGAA 7620 
GTTGTAAQT GTTTTGATAA TAGTATTGCT GGCTCTTTTG AGCGTTTTAC TACTACAAGA 7680 
GATGCAGTGC TTATTTCTAA TAACGCTGTG AAAGGGCTTA GTGCaTTAA ATTACAATAT 7740 
C-GCCTTTTGA ATGATCTACC TGTAAGTACT GTTGGAAATA AACCTGTaC ATGGTATATC 7800 
TATGTCXXX:A AGAATGGTGA GTACGTCGAA CAAATCGATA GTTACTATAC ACAGGGACGT 7860 
ACTTTTGAAA CCTTCAAACC TCXJTAGTAa ATGGAAGAAG ATTTTCTTAG TATGGATAa 7920 
ACACTCTTCA TCCAAAAGTA TGGTCTTGAG 5ATTATGGTT TTGAAQCGT TGTATTCGA 7980 
GATGTCTCTA AAACTACCAT TGGTGGTATG CATCTTaXA TATCGCAAGT GCGCCTTC-CA 8040 
AAAATGGGTT TGTTTTCCGT TCAAGAATTT ATGAATAATT CTGACAGTAC ACTGAAAAGT 8100 
TGTTGTATTA QTATGCTGA TGATCCATCT TCTAAGAJTG TGTGCACTTA TATGGACATA 8160 
acnGGACG ATTTTGTGAC TATCATTAAG AGOTAGaIC TTAATGTTGT GTCCAAAGTT 8220 
GTGGATGTCA TTGTAGATTG TAAGGCATGG AGATGGATGT TGTGGTGTGA GAATTCACAT 8280 
ATTAAAACCT laATCCACA ACTCCAATCT GCTGAATGGA ATCCCGGC:; :AGCATGCCT 8340 
ACAaCTACA AAATCCAGCG TATGTGTCTC GAACGGTGTA ATaaACAA TTATGGTC-CA 8400 



Qo 

CUGTG.L\AT TACCTGATGG CATTACTAa IVTGTCGTTA AGTATACTCA GTTGTGTCAJ^ S460 
TACCTLLICA aACTACATT GTGTGTACCA CACA.\AATGC GTGTATTGCA TTTAGGAGCT 3520 
GCTC-GTGCAT aGGTGTTGC TCCTGGTAGT ACTGTATTAA GAAGATGGTT ACCAGATGAT 3580 
C-CCATATTC-G TTGATAATGA TTTGAGAGAT TACGTT7CCG ACGCAGACTT CAGTGTTACA 3640 
GGTGATTGTA aAGTCTTTA CATCGAAGAC AiGTTTGATT TGCTCGTCTC TGATTTATAT 3700 
GATGC-CTCCA CAAA^TCAAT TGACC-GTGAA AACACGTCGA AAGATGGTTT CTTTACTTAT 8760 
ATmTGGTT TOTTAAAGA GAAACTGTCA CTTGGTC-GAT CTGTTGCCAT TAAAATCACG 3820 
GAATTTAGTl' GGAATAAAGA TTTATATGAA TTGATTCAJU GATTTGAGTA TTGGACTGTG 8880 
TTTTGTAaA GTGTTAAQC GTCATCATCA GAAGGCTTTC TGATTGGTAT TAACTACTTA 3940 
C-GACCATACT GTGACAAAGC AATAGTAGAT GG.IAATATAA TGCATGCCAJ^ TTATATATTT 9000 
TGGAGA-AACT CTACAATTAT GGCTCTATCA CATAACTCAG TCCTAGACAC TCCTAAATTC 9060 
IIGTGTCGTT GTAACAACGC ACTTATTGTT AATTTAAAAG AAAAAGAATT GAATGAAATG 9120 
GTCATTC-GAT TACTAAGGAA GGGTAAGTTG CTCATTAGAA ATAATGGTAA GTTACTAAAC 9180 
TTTGGTA_iCC ACTTCGTTAA QCACCATGA AAAAATGCTG TATTTATTAC AGTTTTAATC 9240 
TTAaAaAA TTGGTAGACT CCAATTATTA GAAAGACTAT TACTTAATCA CTCTTTCAAT 9300 
CTTAAAACTG TCAATGACTT TAATATCTTA TATAGGAGTT TAGQGAAAC CAGATTACTA 9360 
AAAGTGGTGC TTCGAGTAAT CTTTCTAGTC TTAaAGGAT TTTGCTGCTA CAGATTGTTA 9420 
GTCAQTrAA TGTAAGGCAA CCCGATGTCT AAAACTGGTT TTTCCGAGGA ATTACTGGTC 9480 
ATCGCGaCT CTACTCTTGT ACAGAATGGT AAGaCGTGT AATAGGAGGT ACAAGCAACC 9540 
CTATTGCATA raCGAACTT TAGATTTGAT TTGGCAATGC TAGATTTAGT AATTTAGAGA 9600 
AGTTTAAAGA TCCGCTACGA CGAGCCAAQ ATGGAAGAGC TAACGTCTGG ATCTAGTGAT 9660 
TGTTTAAAAT GTAAAATTGT TTGAAAATTT TCCTTTTGAT AGTGATACAA AAAA 9714 
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NEW CLAIMS 

1. A defective viral genome comprising parental virus genome having viral 
replicase recognition signals located on ends 3' and 5', further comprising internal 
deletions, and wherein said defective viral genome depends on a helper virus for its 
replication. 

2. A genome according to claim 1, comprising, additionally, the complete sequence 
coding for the parental virus replicase. 

3. A genome according to tbe^-p^^diog^lairas, wherein the aforesaid parental 
virus is a coronavirus. 

4. A genome according to tbe-preceding-dairTTS, composing a defective genome of 
a porcine, canine or feline coronavirus. 

5. A genome according to claim 4. comprising a defective genome of the virus of 
transmissible gastroenteritis of pigs (TGEV). 

6. A genome according to-any-of^thoHpfeceding-Glaims, wherein the aforesaid 
helper virus is the parental virus. 

7. An expression vector based on a recombinant defective viral genome 
expressing at least one antigen capable of inducing systemic and secretory immune 
responses, comprising a defective viral genome according to claims 1 to 6, or its 
corresponding complementary DMA (cDNA). and, at least, one DNA sequence coding for 
an antigen capable of confening systemic and mucosal immunity. 

8. A vector according to claim 7, comprising more than one DNA sequence, each 
one of which codes for a different antigen capable of conferring systemic and mucosal 
immunity. 

9. An expression vector based on a recombinant defective viral genome 
expressing at least one antibody which confers protection against an infectious agent, 
comprising a defective viral genome according to claims 1 to 6, or its corresponding 
complementary DNA (cDNA); and, at least, one DNA sequence coding for an antibody 
that confers protection against one infectious agent. 

10. A vector according to claim 9, comprising more than one DNA sequence, each 
one of which codes for a different antibody that confers protection against an infectious 
agent. 

11. A recombinant system based on recombinant defective viruses expressing, at 
least, one antigen capable of inducing systemic and mucosal immunity, comprising: 

a) a recombinant expression vector based on a defective viral genome according 
to claims 7 or 8, containing, at least, one DNA sequence coding for an antigen capable of 
conferring systemic and mucosal immunity; and 

b) a helper virus. 
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12. A system according to claim 11, wherein the aforesaid expression vector 
comprises more than one DNA sequence, each one of which codes for a different antigen 
capable of conferring systemic and mucosal immunity. 

13. A system according to claim 11, comprising different expression vectors each 
one of which contains a different DNA sequence coding for a different antigen capable of 
conferring systemic and mucosal immunity, 

14. A system according to any of claims 11 to 13, wherein the aforesaid helper 
vims is the parental vims from which the defective viral genome is derived. 

15. A system according to claim 14, wherein the aforesaid helper vims provides 
the functional and stmctural proteins for the replication and encapsidation of the defective 
genome. 

16. A system according to claim 14, wherein the aforesaid helper vims provides 
the stmctural proteins for the encapsidation of the defective genome. 

17. A recombinant system based on recombinant defective vimses expressing, at 
least, one antibody that confers protection against an infectious agent, comprising: 

a) a recombinant expression vector based on a defective viral genome according 
to claims 9 or 10. containing, at least, one DNA sequence coding for an antibody that 
confers protection against an infectious agent, and 

b) a helper vims. 

18. A system according to claim 17, wherein the aforesaid expression vector 
comprises more than one DNA sequence, each one of which codes for a different 
antibody confemng protection against and infectious agent. 

19. A system according to claim 17, comprising different expression vectors each 
one of which contains a different DNA sequence coding for an antibody that confers 
protection against an infectious agent 

20. A system according to any of claims 17 to 19, wherein the aforesaid helper 
vims is the parental vims from which the defective viral genome is derived. 

21. A system according to claim 20, wherein the aforesaid helper vims provides 
"the functional and stmctural proteins for the replication and encapsidation of the defective 

genome. 

22. A system according to claim 20, wherein the aforesaid helper vims provides 
the stmctural proteins for the encapsidation of the defective genome. 

23. A vaccine capable of inducing protection in animals against an infectious 
agent, comprising a suitable quantity of a recombinant system according to any of claims 
11 to 22, together with a pharmaceutically acceptable excipient. 
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24. A vaccine according to claim 23, wherein the aforesaid recombinant system 
comprises an expression vector containing a DNA sequence coding for an antigen 
capable of conferring systemic and mucosal immunity. 

25. A vaccine according to claim 23, wherein the aforesaid recombinant system 
comprises an expression vector containing more than one DNA sequence, each one of 
which codes for a different antigen capable of conferring systemic and mucosal immunity. 

26. fi\ vaccine according to claim 23, wherein the aforesaid recombinant system 
comprises different expression vectors each one of which contains at least one different 
DNA sequence coding for a different antigen capable of conferring systemic and mucosal 
immunity. 

27. A vaccine according to claim 23. suitable for the conferring of immunity against 
porcine infectious agents, wherein the recombinant system comprises at least one 
expression vector containing at least one DNA sequence coding for a porcine pathogen 
antigen. 

28. A vaccine according to claim 23, suitable for the conferring of immunity against 
porcine infectious agents, wherein the recombinant system comprises one expression 
vector containing more than one DNA sequence, each one of which codes for a different 
porcine pathogen antigen. 

29. A vaccine according to claim 23, suitable for the confemng of immunity against 
porcine infectious agents, wherein the recombinant system comprises different 
expression vectors each one of which contains at least one DNA sequence coding for a 
porcine pathogen antigen, 

30. A vaccine according to claims 27 to 29. wherein the aforesaid porcine 
pathogen is selected from a group consisting essentially of: Actinobacillus suis. 
Actinobacillus pleuropneumoniae, Haemophilus parasuis, Porcine parvovims. Leptospira, 
Escherichia coli, Erysipelothrix rhusiopathiae. Pasteurella multocida, Bordetella 
bronchiseptica, Clostridium sp., Serpulina hyodysenteriae. Mycoplasma hyopneumoniae, 
porcine epidemic dian^hea vims (PEDV), porcine respiratory coronavinjs, rotavims, or 
against the pathogens causative of porcine reproductive and respiratory syndrome, 
Aujeszky's disease (pseudorabies), swine influenza or transmissible gastroenteritis and 
the etiologic agents of atrophic rhinitis and proliferative ileitis. 

31. A vaccine according to claim 23, suitable for the conferring of immunity against 
canine infectious agents, wherein the recombinant system comprises at least one 
expression vector containing at least one DNA sequence coding for a canine pathogen 
antigen. 

32. A vaccine according to claim 23. suitable for the confemng of immunity against 
canine infectious agents, wherein the recombinant system comprises an expression 
vector containing more than one DNA sequence, each one of which codes for a different 
canine pathogen antigen. 
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33. A vaccine according to claim 23, suitable for the conferring of immunity against 
canine infectious agents, wherein the recombinant system comprises different expression 
vectors each one of which contains at least one DNA sequence coding for a canine 
pathogen antigen. 

34. A vaccine according to claims 31 to 33, wherein the aforesaid canine pathogen 
is selected from a group constituted essentially of: canine herpesvimses, canine 
adenovims types 1 and 2, canine parvovirus types 1 and 2, canine reovirus, canine 
rotavims, canine coronavirus, canine parainfluenza vinjs, canine influenza virus, 
distemper virus, rabies virus, retovirus and canine calicivirus. 

35. A vaccine according to claim 23, suitable for the conferring of immunity against 
feline infectious agents, wherein the recombinant system comprises at least one 
expression vector containing at least one DNA sequence coding for a feline pathogen 
antigen. 

36. A vaccine according to claim 23, suitable for the confening of immunity against 
feline infectious agents, wherein the recombinant system comprises one expression 
vector containing more than one DNA sequence, each one of which codes for a feline 
pathogen antigen. 

37. A vaccine according to claim 23, suitable for the confening of immunity against 
feline infectious agents, wherein the recombinant system comprises different expression 
vectors each one of which contains at least one DNA sequence coding for one feline 
pathogen antigen. 

38. A vaccine according to claims 35 to 37, wherein the aforesaid feline pathogen 
is selected from a group constituted essentially of: feline calicivims, feline 
immunodeficiency virus, feline herpesviruses, feline panleukopenia vims, feline reovims, 
feline rotavirus, feline coronavims, feline infectious peritonitis virus, rabies vims, feline 
Chlamydia psittaci and feline leukemia vims. 

39. A vaccine according to claim 23, wherein the aforesaid recombinant system 
comprises an expression vector containing a DNA sequence coding for an antibody that 
confers protection against an infectious agent. 

40. A vaccine according to claim 23, wherein the said recombinant system 
comprises an expression vector containing more than one DNA sequence, each one of 
which codes for an antibody conferring protection against an infectious agent. 

41. A vaccine according to claim 23, wherein the said recombinant system 
comprises different expression vectors each one of which contains at least a different 
DNA sequence coding for an antigen that confers protection against an infectious agent, 

42. A vaccine according to claim 23, suitable for the confemng of immunity against 
a porcine infectious agent, wherein the recombinant system comprises at least one 
expression vector containing at least one DNA sequence coding for an antibody that 
confers protection against the aforesaid porcine infectious agent. 
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43. A vaccine according to claim 42, wherein the recombinant system comprises at 
least one expression vector containing at least one DNA sequence coding for the 
monoclonal antibody identified as 6A.C3 capable of neutralizing the virus of transmissible 

5 gastroenteritis of pigs (TGEV). 

44. A vaccine according to claim 23, wherein the helper virus of the recombinant 
system comprises a coronavirus. 

0 45. A vaccine according to claim 44, wherein the aforesaid coronavirus is selected 

from the group composed of porcine, canine and feline coronaviruses. 
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SUMMARY 

VECTORS BASED ON RECOMBINANT DEFECTIVE VIRAL GENOMES AND 
THEIR USE IN THE FORMULATION OF VACCINES 

The vectors comprise a recombinant defective viral genome expressing at least 
one antigen suitable for the induction of systemic and secretory immune responses or 
an antibody conferring protection against an infectious agent. The defective viral 
genome comprises the genome of a parental virus having the viral replicase 
recognition signals located on ends 3" and 5', further comprising internal deletions, and 
wherein said defective viral genome depends on a helper virus for its replication and 
encapsidation. These vectors are suitable for the forming of a recombinant system 
comprising the aforesaid expression vector, and a helper virus. The system is suitable 
for the manufacture of mono- and polyvalent vaccines against infectious agents of 
different animal species, especially pigs, dogs and cats, and as expression vehicles 
for antibodies protective against infectious agents. 
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NCTTTTAAAGTAAAGTGAGTGTAGCGTGGCTATATCTCTTCTTTTACTTTAACrAGCCTTGTGCTAGATTTTGTCTTCGGACACCAACTC 90 

GAiliiiAAATATTTGTCTTTCTATGAAATCATAGAGGACAAGCGTTGATTATTTCCATTCAGTTTGGCAATCACTCCITGGAACCG 180 

« K S • 

CGTTCAGCGAACGGTGCAGTACGGTTCCGTCCCTATTTCGTAAGTCGCCTAGTAGTACCGAGTGCGGTTCCGCCCGTACAACGTTCGGTA 270 

GACCGCGTTCCGTCCTSTCATCTCCCTCGCCCCCCGCCACCACAATGACTTCCAAACAATTCAAGATCCTTGTTAATGAGGACTATCAAC 360 

H S S K Q F IC 1 L V N E 0 Y Q 
TCWCGTGCCTAGTCTTCCTATTCGTCACCTCTTACAGGAAATTAACTACTCCTACCGTAATGCATTTGAGGGCTATCTTTTCGTACCAC 450 

V M Y ? S L P 1 R D V L Q E 1 K y C Y R N C F E C y V F V P 
AATACTCTCGTCACCTA5TTCATTGCGATCGTAAGCATCACTACGTCATTGGTCTTCTTCCTAACGCAGTAACTCATCTTAAACCTCTTC 540 

e y c r 0 i v 0 c 0 r k d h y v i g y l c n c y s 0 l k p v 
ttcttaccgaaccctccgtcatgttgcaaggctttattgttacagctaactgcaatggcgttcttcaggactttcaccttaaaattcctc 630 

lltepsy«logfiyrancngvleofdlk1a 
ccactc|agacgtcccatatatcttcatcaatacatctctgctgctcatgcaaaaccactcattgaaggccattttaaccactacttcg 720 

i - 

R T V R G A I Y Y 0 Q Y H C G A 0 C K P V I E C 0 F K 0 Y F 
GTCATGAAGACATCATTGAATTTGAAGGAGAGGACTACCATTGCGCTTGGACAACTGTCCGCGATGAGAAACCGCTGAATCAGCAAACTC 810 

C 0 E 0 I I £ F £ G E £ Y H C A V T T V R 0 E K P L N Q Q T 
TCTTTACCATTCAGCAAATCCAATACAATCTCGACATTCCTCATAAATTGCCAAACTCTGCTACTAGACATCTACCACCACCAGTCAAAA 900 

L F T I Q E I 0 Y N L 0 I P H K L P N C A T R H V A P P V K 
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AGAACTCTAA«TAGTTCICTCTGAACATTACAACAAGCTTTATCATATCTTCGGATCACCCTTTATGCGAAATGGTGACTCTCTTAGCA 990 

KKSK'IVlSEOrRKirOIFGSPFMGKCOC.LS 
AATCCTTTfiACACTCTTCATTTTATCCCTGCTACTCTTACATGCCCGTCTCGTTCICAAACTAGCCGCGTTGGAGATTGGACTGCTTITA 1080 

K C F 0 T L H F I A A T L R C P C C S E S S G y G 0 V T- C. F 
ACACTGCCTGTTGTGGTCTTTCTCCCAAACTTAAGSCTCTCACTTTGGCTGATATTAAGCCTGGTGATGCTGITGTCACTAGTATCAGCG 1170 

KTACCGLSGKVKGVTLGDIKPCOAVVTSWS 
CAGGTAAGGGAGTTAAGTICTTTGCCAATTGTCTTCTTCAATATGCTGGTGATGTTGAAGGTGTCTCCATCTCGAAAGTTATTAAAACTI 1260 

AGKCYKFFAMCyLQYAGOYEGVSIVrviKT 
TTACAGTTGATGAGACTCTATCCAttCCTGCTTTTGAAGCCGAATTSAACGACTTCATCAAACCTGAGAGCAAATCACTAGTTGa^^ 

F T V 0 £ T V C T P C F E C £ L H 0 F I « P £ S K S L V A C 
GCCTTAAAAGAGCATTCAnACTGCTGATATTGATCATtlCTCTACATCATTCTATCATTACAGGAAAATTGGATCTTAGTACCAACCTTT 1440 

S V K R A F I T G 0 I 0 D A V H D C I 1 T G K I D L S T H L 
TTGGTAATGTTCGTCTATTATTCAAGAACACTCCATGCTTTCTACAAAAGTGTGGTGCACTTTTIGTAGACGCTTGCAAAGTACTAGAGG !530 

F G N V G L L F IC K T P W F V Q K C G A L F V 0 A V K V V £ 
AGCTTTGTGGTTCACTCACACTTACATACAAGCAAATTTATGAAGTTCTACCATCACTTTGCACTTCTGCTTTTACGATTCTAAACTACA 1620 

£ L C G S L T I T Y K Q I r £ V Y A S L C T S A F T 1 V N Y 
AGCCAACATTTGTGGTTCCACACAATCGTGTTAAACATCTTCTACACAACTCTGTCAAAGTTCTTGTAAAAGCATTTGATCTTITTACCC 1710 

K P I F Y Y P 0 N.R V K 0 L Y 0 K C V K Y L V K A F 0 V F T 
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AGATTATCACAATAGCTGCTATrGACCCCAAATCCTTTCTGCTTGCTGCTAAATACCTGnCTTCAATAATGCACTTCTCAAACTTCTCA 1800 

0 I 1 T 1 A G I £ A K C F Y L C A K Y I I F N K A L V K L V 
GTGITAAAATCCTTGGCAAGAAGCAAAAGGGTCnGAATGTCCATTCnTGCTACTAGCITGGTTGGTGCAACTGTTAATGTGACACCTA 1890 

S V ( I L C K K Q X C L E C A F F A I S L V C A T V N V I P 
AAAGAACAGAGACTGCCACTATCAGCTTGAACAAGCTTGATCATGTTCTAGCACCAGGAGAGGGTTATATCGTCATTGnGGTGATATGG 1980 

K R T £ T A T 1 S I K K V 0 0 V V A P G £ C Y I V 1 y C 0 n 
CnTCIACAACAGTCCTGAATATTATTTCATGATGTCTAGTCCTAATTTTGTTCTTACTAACAATGTTTTTAAAGCAGTTAAACTTCCAT 2070 

A F Y K S G £ Y y F II « S S P M F V L T H N V F K A Y K V P 
CTTATGACATCCTTTATCATCTTCATAATCATACCAAAACCAAAATGATTGCAAAACTTGCTTCATCATTTCAACAAATACCAACTCG 2160 

S Y 0 I Y Y 0 Y 0 K 0 T K S K fl 1 A K L C S S F E Q I P T C 
CACAAGATCCAATTCGGTTCTGTATTCAAAATGAACTTTCTCTTCTCTfiTGGTTCTTGGCTTAACAATCCTTGCATGTGCGATCGTACTT 2250 

T Q 0 P 1 R F C I £ K £ V C Y Y C C C V L N N G C « C 0 R T 

CTATGCAGAGTTTTACTGTTCAT(ggg^^^^i8Hfii^CCCTGCAATCGTACTCATCC23W 

♦ S r L F K R V R G S S A A R I £ P C K G T 0 P 
S H Q S F T V-0 0 S Y I M £ C G V L V 0 L D • " 

AGACCATGITACTAGAGCTTTTGACATCTACAACAAAGATGTTGCGIGTATIGCTAAATTCCTTAAGACGAAnCTICAACATTTAGGAA 2130 
0 H Y S R A F 0 I Y H K 0 V A C I G F L K T K C S R F R N 

TTTGGACAAACATGATGCCTACIACATTGTCAAACGTTGTACAAAGACCGTIATGGACCATGAGCAACTCTGTTATAACGATCTTAAACA 2520 
L 0 IC H 0 A Y Y I Y r R C T K T V H 0 H £ Q Y C Y N 0 L r 0 
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TTCTGCTCCTGTTGCTCAGCATCACTTCTTCACATATAAAGAGGGTAGATGTGAGTTCGCTAATGTTGCACCTAGGAATCTTACAAACTA 2610 
S C A V A E H 0 F F T Y K £ C R C £ F C N V A R R N L T IC Y 

CACAATCATGCATCTTTCTTACCCTATCACAAATTTTGA1CAAAAGAACTGTGAAGTTCTCAAACAAATACTCGTCACACTACGTGCTTC 2700 
T H H 0 I C Y A I R N F 0 £ K N C £ V L IC £ 1 L V T Y G A C 

CACTCAAGAATTCTTTGAAAATAAAGATTGCTTTGATCCAGTTGAAAATGAAGCCATACATCAAGTTTATCCAAAACTTGGACCCATTGT 2790 
T £ E F F £ N K 0 1/ F 0 P V £ N £ A I H £ Y Y A K L G P I V 

ACCCAATCCTATGCTTAAATCTCTTCC7TTTTCCGATGCCATAGTCCAAAAAGGCIATATAGCTCTTATAACACTTGACAACCAAGATCT 2880 
A K A H L K C V A F C 0 A I V £ K C Y 1 C V I T L D N Q 0 L 

TAATGCCAATTTCTACGATTTCCCCGATTTCCTCAACACTGCTCCGCGITTrCCTTGCCCTTCTCTTACATCATATTATTCTTATATGAT 2970 
N G N F Y 0 F C 0 F V K T A P G F G C A C V T S Y Y $ Y n H 

GCCTTTAATGGGGATGACTTCATGCTTAGACTCTCAAAACTTIGTGAAAAGTCACATCTATGGTTCTGATTATAACCAGTATCATTTACT 3060 
P L H C H T S C L £ S E K F Y K S 0 1 Y G S D Y r Q Y 0 L L 

AGCTTATGATTTTACCGAACATAACGAGTACCTTTTCCAAAAATACTTTAACTACTCGCATCGCACATATCACCCAAATTGTTCTGATTC 3150 
A Y 0 F T E H K E Y L F 0 K Y F K Y V 0 R I Y H P N C S 0 C 

TACTACTCACGACTGTATTATTCATTGTCCTAATTTTAACACATTGTTTTCTATGACAATACCAATCACAGCTITTGCACCACTTCTCCC 3240 
T S 0 E C I I H C A K F N T-L F S « T I P H T A F G P L V R 

TAAAGTTCATATTGATGGTGTACCAGTAGTTCTTACTGCAGGTTACCATTTCAAACAACITGGTATAGTATGGAATCTTGATGTAAAATT 3330 
( V H I 0 G V P V V V T A C Y H F K 0 L C I Y W N L 0 Y K L 

AGACACAATGAAGTTCAGCATGACTCATCTTCTTACATTTGTCACAGATCCAACACTTCTTGTACCATCAACCCCTGCACTTTTAGACCA 3420 
0 T « r L S H T 0 I L R F Y T 0 P T L L V A S S P A L L 0 Q 
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GCGTACTCTCTGTTTCTCCATTGCAGCTTTGAGTACTGGTATTACATATCAGACAGTAAAACCAGGTCACTTTAACAAGGATTTCTACGA 3510 
R T V C F S I A A L S T G I T Y Q T V K P G H f N K 0 F Y D 

TTTCATAACAGAGCGTGGATTCTTTGAAGAGCGATCTCACTTAACATTAAAACATTTTTTCTTTGCACACGCTGGTGAAGCTGCTATGAC 3600 
F 1 T E R G F F E E C S £ L T I K H F F F A Q G C E A A H T 

AGACTTCAATTATTATCGCTACAATACACTCACAGTACTTGATATTTGCCAAGCTCAATTTGTTTACAAAATACTTCCCAACTATTTTGA 3690 
0 F N Y Y R Y M R V T V L 0 I C Q A Q F V Y K I V G K y F £ 

ATGTTATCACGGTGGGTGCATTAATCCTCGTCAAGTTGTTGTTACAAACTATGACAAGAGTGCTGCCTATCCTTTCAACAAATTTCGTAA 3780 
C Y 0 G G C 1 K A R E ¥ y V T H Y 0 K S A G y f L N K F G K 

AGCTAGACTTTACTACCAAACTCTTTCATATGAACACCACCATGCACITTTTGCTTTAACAAACACAAATGTTTTACCCACAATCACTCA 3870 
AATGAATTT&AAATACGCTATTTCTG6TAAG6CAA6AGCTCGTACAGTAGGAGGA6TTTCACTTCTrTCTACCATGACTACGAGACAATA 3960 
TCATCAGAAGCATTTGAAGTCAATTGCTGCAACACCCAATGCTACTGTGGTCATTGGTTCAACCAAGTTTTATCGTCGTTGGW^^ 
GCTTAAAAATTTAATGCCTGATCTTGATAATGGTTCTTTGATGGCATGGGACTATCCTAAGTGTGACCGTCCTTTACCTAATATGATTAG 1140 
AATGGCTTCTGCCATGATATTAGGTTCTAAGCATGTTGGTTCTTGTACACATAATGATAGGTTCTACCGCCTCTCCAATCACTTACCTCA 4230 
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ACTACTCACAGAAGTTGTGCATTGCACAGGTGCTTTTIATTTTAAACCTGGTGGTACAACTACCGGTGATGGTACTACAGCATATCCTAA 4320 
CTCTGCmTAACATCTTTCAAGCTCTTTCTCCTAATCTTAATAAGCTrTTGGCGCTTGATTCAAACGCTTCTAACAACGTTACACTAAA 4410 
ATCCATACAACGTAAAATTTACGATAATTCTTATCCTAGTAGCAGCAnGATG^^^^ 

ACACTTTTCTATGATGATTTTATCTCATCATGGAGTTGTGTGCTACAACAAAGATTATGCGGATTTAGGTTATGTAGCTGACAT^^^^^^ 4590 
POLIMERASA 

TTTTAAACCAACACTTTATTACCAGAATAACGTCTTTATGTCCACITCTAAGTCTTGCGWGAACCAGATCTTAGTGTTGGACU^^ 

ATTTTGTTCACAGCATACATTGCAGATTGTTCGGCCTGATGGAGACTACTATCTTCCCTATCCAGACCCCTCCAGAATTTTGTCAGCTCG 4770 
^^^^^^^^Mf D G 0 Y Y L P Y P D P S R I L S A G 

TCTGTTTCTTGATCACATAGTTAAAACAGACAATGTTATTATGTTAGAACGTTACGTGTCATTGGCTATTCACGCATACCCGCTCACAAA 4860 
¥ F ¥ D 0 1 Y K T 0 N V I n I E R Y V S L A I 0 A Y P L T K 

ACACCCTAAGCCTGCTTATCAAAAAGTGTTTTACACTCTACTAGATTGGGTTAAACATCTACAGAAAAATTTGAATGCAGGTGTTCTTCA 4950 
H P K P A Y Q K ¥ F Y T L I 0_V V K « L Q K N L N A G ¥ L 0 

TTCGTTTTCAGTGACAATGTTAGAGGAAGGTCAAGATAAGTTCTGGAGTGAAGACTTTTACGCTAGCCTCTATGAAAACTCCACTGTCTT 5040 

S F S ¥ T K L E ^^^Blily^^^^^^^^^^^^^^H 

DEDOS DE ZINC 

GCAAGCTGCAGGCATGTGTGTAGTATGTGGTTCGCAAACTGTACTTCGTTGTGGAGACTGTCTTAGGAGACCACTTTTATGCACGAAATG 5130 
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TGCTTACGACCATfiTTATGGGAACAAAGCATAAATTCATTATGTCTATCACACCATATGTGTGTAGTTTTAATGGTTGTAATGTCAATGA 5220 

^^^^^^^^^^^^^^^^^^^B C H V N 0 
• DEDOSDEZINC 

TGTTACAAAGTTGTTTnAGCTGGTCTTAGTTATTATTGTATGAACCACAAACCACAGTTGTCATTCCCACTCTGTGCTAAlGGCAACGT 5310 

V T K L F LG G L S Y Y C N N H K P 0 L S F P L C A N C N V 

TTTTGGTCTATATAAAAGTAGTGCAGTCGGCTCACAGGCTGTTGAAGATTTCAACAAACTTGCAGTTTCTGACTCGACTAATGTAGAAGA 5400 
F G L Y K S S A V G S £ A V E 0 F H K L A Y S 0 V T N V E 0 

CTACAAACTTCCTAACAATCTCAAGCAATCTCTGAAAATTTTCGCTGCTGAAACTGTGAAAGCTAAGGAGGAGT.CTGTTAAATCTGAATA 5490 

V K I A N N Y K E S L t 1 F A A E T V IC A K E E S V K S £ Y 

TCCTTATGCTGTAnAAAGCAGCTTATCCCCCCTAACGAAATTGTACTCCUTGGGAAGCTTCTAACACTAAGCCTCaCTTAACAGAAA 
A Y A V I K £ V I C P r £ I Y L Q W E A S K T K P P I H R H 

TTCACTTTTCACGTGTTTTaCATAACTAAGGATACTAAAATTCAATTACCTCAATTTCTCTTTGAGCAATCTGACTACCC^^^ 
S V F T C F II I S K 0 T K I Q L C £ F Y F £ 0 S E Y G S 0 S 

TGTTTATTACAAGAGCACGAGTACTTACAAATTGACACCAGGTATGATTTTTCTCTTGACTTCTCATAATGTGAGTCCTCTTAAACCTCC 5760 

V Y Y K S T S T Y K L T P G H 1 F V L T S H N V S P L r A P 




HELICASA 
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TTACCCTCAGGCCAGAATAGTCTACACTGCATGrTCTCAIGCCGCrCTACACGCTTIATCTMAAAACCAGCCAAAAACTTCAATGITGA 6030 

TAGATGTTCAACGATAATACCTCAAAGAATCACAGrrGATTGTTACACAGCCTTIAAGCCrAATAACACCAATCCCCACTACTTGITTTG 6120 

TACTGTTAATGCTCTACCAGAAGCAAGTTGTGACATTCTTCTACTTGATGACGTCTCTATCTGTACTAATIATGATCTIAGTCTCATAAA 6210 
T y >l A L P £ A S C 0 1 V V V 0 £ V S H C T N Y D I S Y I N 

TAGCCCACTGAGTTACAAACATATTGrTTATGrTGCAGACCCACAGCACCTACCACCTCCTACAACTITCATTAATAACGCICTACTTCA 6300 
S R L S Y K K I V y V C 0 P 0 0 L P A P R T L I N K G V L Q 

ACCGCAGGATTACAATGTTGTAACCAAAAGAAICTGCACACrAGGACCTGATGICTTTTTCCATAAATGTTACACGTGCCCAGCTGAAAT 6390 
P Q 0 Y N Y V T K R N C T I C P 0 V F L H K C Y R C P A £ I 

TCTTA^CAGTCTCTGCACrTCTrTATGAAAATAAArrTGTACCTGTCAACCCAGAATCAAAGCACTCCrTCAAAATCTTTCTAAAAGG 6480 
V I^T V S A L V Y £ H K F V P Y H P E S IC Q C F K H F V K C 

TCAClTTCAGATTGAGTCrAACrCTTCTATAAACAACAAGCAACTACACCTTGTCAACGCCTrTTTACCACATAATCCAAAATCCCGTAA 6570 
Q^IQI£$NS$}NNKQL£VVKAFLAHNPKyRK 

AGCTGTTTTCATCTCACCCTATAATAGTCAAAArrATGTTGCTCGCCGTCTTCTTGGTTTCCAAACGCAAACTGTGGATTCCCCTCAGGG 6660 
A V F I S P Y N S Q N Y V A~R R L L C L Q T Q T Y 0 S A 0 G 

TAGTCAGrATCATTACGTCAr(|A|TCCTCTGAAGATTTTTAATCCTGCIGCAATTCACGArCTCGGTAATCCAAAAGCCATCCGTTCr 6750 
S £ Y 0 Y V I • 

11 ^<-L> in 

GCTACAACACCAATACCATCCrTTTGrTATGATCGTCATCCTATTAATAACAATCrTAGATGTCTCCATTATGACTATATCCTACATGCI 6840 
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CAAATGAATGGTCTTATGTTATTTTGGAACTGTAATGTAGACATGTACCCAGAGTTTTCAATTGTTTCTAGATTTGATACTCGCACTCGC 6930 
TCTAAATTGTCTTTAGAAGGTTGTAATGGTGGTGCATTGTATGTTAATAACCATGCTTTCCACACACCAGCTTATCATAGAACAGCTTTT 7020 
GCTAAGCTTAAACCTATGCCATTCTTTTACIATGATGATAGTAATTGTGAACTTGTTGATGGGCAACCTAATTATGTACCACTTAAGTCA 7110 
AATGTTTGCATAACAAAATGCAACATTGGTGGTGCTGTCTCCAAGAAGCATGCTGCTCTTTACAGAGCGTATGTTGAGGATTACAACATT 7200 
TTTATGCACGCTGGTTTTACAATATCGTGTCCTCAAAACTTTGACACCTATATGCnTGGCATGGTTTTGTTAATAGCAAAGCACTTCAC 7290 
AGTCTAGAAAATGTGGCTTTTAATCTCGTTAAGAAAGGTGCCTTCACCGGTTTAAAAGGTGACTTACCAACTGCTGTTATTGCTGACAAA 7380 
ATAATCCTAAGAGATGGACCTACTGACAAATGTATTTTTACAAATAAGACTAGTTTACCTACAAATGTAGCTTTTGAGTTATATGCAAAA 7170 
CGCAAACTTGGACTCACACCTCCATTAACAATACTTAGGAATTTAGGTGTTGTCGCAACATATAAGTTTGTCTTCTGGGATTATGAAGCT 7560 
GAACGTCCTTTCTCAAATTTCACTAACCAAGTGTCTTCCTACACTGATCTTGATAGTGAAGTTGTAACATCTTTTCATAATAGTATTGCT 7650 
GGCTCTTTTCAGCGTTTTACTACTACAACAGATGCAGTGCTTATTTCTAATAACGCTCTGAAAGGGCTTACTGCCATTAAATTACAATAT 7710 
CGCCTTTTCAATGATCTACCTGTAAGTACTCTTGCAAATAAACCTGTCACATCCTATATCTATGTCCCCAAGAATCCTGAGTACGTCGAA 7830 
CAAATCCATACTTACTATACACAGGGACCTACTTTTCAAACCTTCAAACCTCCTACTACAATGCAAGAAGATTTTCTTAGTATCGATACT 7920 
ACACTCTTCATCCAAAAGTATCGTCTTCAGGATTATCCTTTTGAACACGTTGTATTTGGAGATGTCTCTAAAACTACCATTCGTGGTATG 8010 
CATCTTCTTATATCGCAAGTGCGCCTTGCAAAAATGGGTTTGTTTTCCGITCAAGAATTTATGAATAATTCTGACAGTACACTGAAAAGT 8100 
TGTTCTATTACATATGCTCATGATCCATCTTCTAAGAATCTCTGCACTTATATGGACATACTCTTGGACGATTTTGTCACTATCATTAAC 8190 
AGCTTAGATCTTAATGTTGTGTCCAAAGTTGTGGATGTCATTCTAGATTGTAAGCCATGGAGATGGATGTTGTGGTGTGAGAATTCACAT 8280 
ATTAAAACCTTCTATCCACAACTCCAATCTCCTGAATGGAATCCCGCCTATAGCATGCCTACACTCTACAAAATCCAGCGTATGTGICTC 8370 
GAACGGTGTAATCTCTACAATTATCGTGCACAAGTGAAATTACCTGATGGCATTACTACTAATCTCGTTAACTATACTCAGTTGTGTCAA 8460 
TACCTTAACACTACTACAITGTGTCTACCACACAAAATCCCTGTATTCCATTTACCAGCTCCTGGTGCATCTGGTCTTCCTCCTCGTAGT 8550 
ACTGTATTAAGAAGATGGTTACCACATGATGCCATATTGGTTGATAATGATTTGAGAGATTACGTTTCCGACGCAGACTTCAGTCTIACA 8610 
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GGTGATTGTACTAGTCTTTACATCGAAGACAAGTTTGATTTGCTCCTCTCTCATTTATATCATGCCTCCACAAAATCAATTGACGGTCAA 8730 
AACACGTCGAAAGATGGTTTCTTTACTTATATTAATCGTTTCATTAAAGAGAAACTGTCACTTGCTGGATCTGTTGCCATTAAAATCACG 8820 
GAATTTAGTTGGAATAAAGATTTATATCAATTGATTCAAAGATTTGAGTATTGGACTGTGTTTTCTACAAGTGTTAACACGTCATCATCA 8910 
GAAGGCTTTCTGATTGGTATTAACTACTTACGACCATACTGTCACAAAGCAATAGTACATCGAAATATAATGCATGCCAATTATATATTT 9000 
TGGAGAAACTCTACAATTATGGCTCTATCACATAACTCAGTCCTAGACACTCCTAAATTCAAGTCTCGTTGTAACAACGCACTTATTGTT 9090 
AATTTAAAAGAAAAAGAATTGAATCAAATGGTCATTGCATTACTAAGGAAGGGTAAGTTGCTCATTACAAATAATGCTAACTTAipl9I80 
TTTGGTAACCACTTCGTTAACACACCTOaAAAATCCTGTATTTATTACACTTTTAATCTTACTACTAATTCCTAGACTCCAATTATTA 9270 

III -<-t>iv 

H K IC C C 1 Y y S F N L T T H V • 

GAAACACTATTACTTAATCACTCTTTCAATCTTAAAACTGTCAATGACTTTAATATCTTATATAGGACTTTACCAGAAACCAGATTACTA 9360 
AAAGTGGTCCTTCGAGTAATCTTTCTAGTCITACTACGATTTTGCTGCTACAGATTGTTACTCACATTAATGTAAGGCAACCCCATGTCT 9150 
AAAACTGGTTTTTCCGAGGAATTACTCGTCATCGCGCTGTCTACTCTTGTACAGAATGGTAAGCACGTGTAATAGGAGGTACAAGCAACC 9540 
CTATTGCATATTAGGAAGTTTAGATTTGATTTCGCAATGCTAGATTTAGTAATTTAGACAACTTTAAAGATCCGCTACGACGAGCCAACA 9630 
ATGGAAGAGCTAACGTCTGGAICIAGTGATTGTTTAAAATGTAAAATTGTTTCAAAATTTTCCTTTTGATAGTGATACAAAAAA 9711 
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As the below named inventor, I hereby declare that: 
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My residence, post office address and citizenship are as stated below next to my name. I believe I 
am the original, first and sole inventor (if only one name is listed below) or an original, first and 
j oint inventor (if plural names are listed below) of the subject matter which is claimed and for 
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TITLE OF INVENTION 

VECTORS BASED ON RECOMBINANT DEFECTIVE VIRAL GENOMES AND THEIR 
USE IN THE FORMULATION OF VACCINES. 

SPECIFICATION IDENTIFICATION 



the specification of which: (complete (a), (b), or (c)) 
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(b) n was filed on as 

□ Serial Number 

Q Express Mail No. , as Serial Number not yet known 

(c) ^ was described and claimed in PCT International ApplicationNo. 

PCT/ES97/00059filed on March 12, 1997 and as amended under PCT Article 1 9 
on (if any). 

ACKNOWLEDGEMENTQF REVIEW OF PAPERS AND DUTY OF CANDOR 

I hereby state that I have reviewed and understand the contents of the above identified speoification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with Title 37 CFR 1 .56(a). 
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I hereby claim foreign priority benefits under Title 35. United States Code, Section 1 1 9 of any 
foreign application(s) for patent or inventors certificate or of any PCT International application<s) 
designating at least one country other than the United States of America listed below and have also 
identified below any foreign application(s) for patent or inventor's certificate of any PCT 
International application(5) designating at least one countiy other than the United States of America 
filed by me on the same subject matter having a filing date before that of the application($) of 
which priority is claimed. 

(d) £2 ^^^^ applications have been filed. 

(e) g| Such applications have been filexJ as follows. 

NOTE: Where item (c) is entered above and the International Application which designated the 
U-S, claimed priority, check item (e), enter the details below and make the priority claim. 



Earliest Foreign AppIication(s),if any, filed witliin 12 months (6 months for Design) prior to this 
U.S. Application 



Country 


Application No. 


Dafeof FiUng 
(Day, Month, Year) 


Priority Claimed 35 
use 119 


Spain 


9600620 


14-03-1996 


Yes 
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PROVISIONAL APPLICATIONNUMBER FILING DATE 



CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICATION(S) 
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application(s)in the manner provided by the first paragraph of Title 35, United States Code, 
Section 1 12, 1 acknowledge the duty to disclose material information as defined in Title 37, Code 
of Federal Regulations, Section 1 .56(a) which occurred between the filing date of the prior 
application($)and the national or PCT International filing date of this application. 

PRIOR U,S. APP LIGATIONS OR PCT INTERNATIONAL APPLICATIONS 
DESIGNATING THE U,S. FOR BENEFIT UNDER 35 USC 120 



U.S* Applications 
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U,S, Appiication$ 


U.S. Filing Date 


Patented 
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Abandoned 


1. 




□ 


□ 
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2. 






□ 
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PCT Applications Designatieg U-S. 
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PCT FILING DATE 


U.S. SERIAL NO. ASSIGNED 
(if any) 


3, PCT/ES97/00059 


March 12, 1997 
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4. 
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